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INTRODUCTION 


The  Town  Brook  watershed  is  located  in  Quincy  and  Braintree, 
Massachusetts  and  is  part  of  the  Quincy  coastal  drainage  system  which  includes 
Furnace  Brook,  Hayward  Creek  and  other  smaller  streams.  Because  of 
repeated  flooding  (notably  1955,  1968  and  1969)  on  those  streams  in  the  lower 
basin  east  of  the  Southeast  Expressway  in  Quincy,  local  interests  requested 
Federal  assistance  by  letter  dated  20  June  1969.  The  New  England  Division 
undertook  a  study  under  the  provisions  of  Section  205  of  the  1948  Flood  Control 
Act,  as  amended,  to  determine  the  feasibility  of  providing  flood  protection  in 
Quincy,  Massachusetts.  A  reconnaissance  report,  completed  in  November  1970. 
found  that  local  flood  protection  projects  appeared  justified  and  that  further 
studies  were  warranted. 


STUDY  AUTHORITY 

Based  on  findings  in  the  reconnaissance  report,  local  interests 
subsequently  made  a  request  to  local  Congressmen  for  further  flood  control 
studies  in  Quincy.  On  2  December  1970  the  Committee  on  Public  Works 
adopted  a  resolution  requesting  a  study  of  flooding  and  other  water  resources 
problems  along  the  coastal  streams  of  Quincy.  The  Resolution  reads  as  follows: 

"That  the  Board  of  Engineers  for  Rivers  and  Harbors  is  hereby 
requested  to  review  the  reports  on  Land  and  Water  Resources  of  the 
New  England-New  York  Region,  transmitted  to  the  President  of  the 
United  States  by  the  Secretary  of  the  Army  on  April  27,  1956,  and 
subsequently  published  as  Senate  Document  No.  14,  85th  Congress, 

First  Session,  and  other  pertinent  reports,  with  a  view  to 
determining  the  advisability  of  improvements  on  Furnace  Brook, 
Hayward  Creek  and  Town  Brook,  all  coastal  streams  within  the  City 
of  Quincy  and  the  adjoining  towns  of  Braintree  and  Milton, 
Massachusetts,  in  the  interest  of  flood  control  and  allied  purposes." 


SCOPE  OF  STUDY 


This  interim  report  presents  the  study  findings  on  flooding  and  other 
■•■■■.ter  resource  problems  in  the  Town  Brook  watershed.  The  watersheds  of 
Hayward  Creek  and  Furnace  Brook,  also  included  in  the  Resolution,  are 
considered  in  separate  studies.  The  location  of  the  study  area  is  shown  in 
Figure  1. 

The  Town  Brook  feasibility  study  is  of  survey  scope,  referenced  by  the 
Water  Resources  Council  as  Level  C.  This  level  of  study  is  generally 
undertaken  for  the  purpose  of  recommending  authorization  or  initiation  of  plans 
to  solve  water  resources  problems.  The  plan  formulation  process  focuses  on  the 
preparation  of  plans  to  meet  long  term  needs  as  identified  by  planning 
objectives  for  the  area. 

This  study  incorporates  and  updates  information  from  previous  studies  in 
the  area.  Additional  data  and  information  were  developed  during  the  course  of 
this  study  to  fill  in  the  detail  needed  to  adequately  formulate  and  analyze 
alternative  plans  of  improvement. 

All  reasonable  alternative  measures  to  solve  the  area's  water  resources 
problems  were  considered  and  used  to  formulate  alternative  plans.  The 
selection  of  the  recommended  plan  was  made  after  considering  technical 
analyses  and  views  of  local  interests  and  concerned  agencies. 


STUDY  PARTICIPANTS  AND  COORDINATION 

The  Commonwealth  of  Massachusetts,  through  the  Metropolitan  District 
Commission  (MDC),  has  taken  an  active  role  in  the  conduct  and  coordination  of 
the  study.  Within  the  study  area,  a  considerable  number  of  civil  works  projects 
are  being  planned  and  constructed.  The  MDC  has  the  major  responsibility  to 
coordinate  these  activities. 

All  studies  for  this  report  were  coordinated  with  appropriate  Federal, 
State  and  local  agencies  including:  the  U.S.  Fish  and  Wildlife  Service.  Heritage 
Conservation  and  Recreation  Service,  National  Park  Service,  Department  of 
Housing  and  Urban  Development.  Soil  Conservation  Service,  Environmental 
Protection  Agency.  New  England  River  Basins  Commission,  the  various 
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resource  agencies  of  the  Commonwealth  of  Massachusetts,  the  city  of  Quincy, 
and  the  town  of  Bra,ntree.  This  coordination  involved  conferences  and  informal 
meetings  to  discuss  problems  and  needs  and  possible  solutions;  review  and 
comments  on  drafts  of  the  environmental  assessment  and  reports;  review  of 
Section  404  Evaluation;  and  participation  in  the  formal  public  meetings. 

Three  public  meetings  were  held  in  Quincy.  The  initial  meeting.  8  3une 
1972,  provided  an  opportunity  for  local  interests  to  express  their  views  and  to 
comment  on  some  of  the  possible  remedial  measures  that  could  be  considered. 
The  second  meeting,  11  December  1975.  was  held  to  present  alternative  plans 
developed  during  the  investigation  and  to  ascertain  the  public's  interest.  The 
third  meeting  was  held  on  18  September  1980  to  review  with  the  public  the 
results  of  the  study  and  the  selected  plan,  which  is  proposed  in  this  report.  The 
public  responses  are  presented  in  Appendix  C. 


OTHER  STUDIES  AND  REPORTS 

This  section  summarizes  studies  and  reports  bv  the  Corps  and  other 
Federal  and  non-Federal  agencies  that  assess  the  water  resources  problems  of 
the  area  and  have  a  bearing  on  this  study. 

NENYIAC  Report  -  A  renort  by  the  New  England  -  New  York  Inter- 
Age  ncyTionTmltteeTNENYl  AC).  prepared  prior  to  April  !95h.  considered  all 
aspects  of  the  land  and  water  resources  of  the  New  England  -  New  York 
region.  Part  I  and  Chapter  I,  Part  11.  of  this  report  have  been  published  as 
Senate  Document  No.  14,  85th  Congress.  1st  Session.  Chapter  XVI. 
"Massachusetts  Coastal  Area."  It  described  coastal  flooding  in  the  area  and 
stated  that  flood  problems  have  been  aggravated  by  past  land  use  and 
management  practices.  These  have  resulted  in  deterioration  of  watershed 
protective  cover,  leading  to  an  increase  in  runoff  and  flood  damage. 

NAR  Study  -  The  North  Atlantic  Regional  Water  Resources  Studv  (NAR 
Study),  completed  in  Inne  1972.  was  authorized  bv  the  1965  Water  Resources 
Planning  Act  (Public  Law  89-80)  and  the  1965  Flood  Control  Act  fSertion  708. 
Public  Law  89-298)  and  was  one  of  20  comprehensive  regional  wester  and  related 
land  resources  studies  conducted  throughout  the  United  States  under  guidelines 
established  by  the  Water  Resources  Council.  The  studv  developed  a  broad 
master  plan  of  anticipated  water  resource  needs  of  the  people  of  the  region, 
projected  through  the  vear  2020  to  aid  m  future  regional  water  resources 
development  and  planning.  The  water  resource  needs  evaluated  include  water 
quahtv  control,  flood  control,  municipal  and  industrial  water  supplw  irrigation, 
rural  water  supply,  navigation,  hydroelectric  power,  recreation,  and  fish  and 
wildlife.  The  report  of  the  studv.  issued  m  lulv  1972,  has  been  formal!\' 


reviewed  by  all  involved  State,  regiom'  l  eaeral  agencies,  the  Water 
Resources  Council,  :ina  <-he  Office  of  Management  and  Budget. 

VI  astewater  Management  Study  -  Another  major  study  is  the  Boston 
Harbor- Eastern  MassacJFusetts  Metropolitan  Area  Wastewater  Management 
S'udv  'aMMA  Study)  involving  109  cities  and  towns.  Its  objective  was  the 
de'  eloprno'  i-  of  a  plan  ^or  cleaning  up  the  local  rivers  and  Boston  Harbor.  This 
stud'  .  a  i  int  nro'ert  of  the  MDC  and  the  Corps  of  Engineers,  is  intended  to 
suppif  ’  '•  'ngo;' ■  '  ed(  'u!  and  Statr  programs  to  meet  the  requirements  of 
PL  92-  ,  i.;e  Fe.  .  ai  W'ate-  [’ollution  Control  Act  Amendments  of  1972. 

SENE  -  The  Scu .;i''astern  New  England  Study  (SENE)  is  a  level  B  water 
-I  r'  ."Tlcf  land  resf'iircr'  study.  The  study  goal  was  to  develop  a  sf^source 
m  lagenient  progran,  ari'ommodate  the  sometimes  conflicting  demands  for 
conservation  and  grow^  u  The  study  was  conducted  by  a  team  of  Federal,  State 
and  loca  -efC’  tatatives  under  the  overall  coordination  of  the  Nev.  England 
River  Basins  Conunission.  It  x^as  completed  m  1975. 

The  stud'v'  area  encompasses  river  basins  draining  into  the  Atlantic  Ocean, 
extending  from  the  Merrimack  River  in  Massachusetts  to  the  Pawcatuck  River 
at  the  Rhode  Island-Connecticut  line.  The  watersheds  of  Furnace  Brook. 
Haywarci  Creek  and  Town  Brook  are  included  in  the  Boston  metropolitan  portion 
of  '<■  ENE  study  area.  The  scope  of  studies  includes  flood  plain,  streamflow, 
.an',  dand  wetland  rnanagement;  coastal  and  offshore  resources;  water  supply 
and  water  quality  control;  recreation,  fish  and  wildlife;  power  and  urban  water 
ne,-  'r.  environmental  factors. 

NEWS  -  The  Northeastern  United  States  Water  Supply  Study  (NEWS), 
completed  In  1977,  was  initiated  in  19FF  following  the  unprecedented  drought  of 
the  1960's  in  the  northeastern  seaboard  of  the  LInited  States.  In  October  1965 
Congress  authorized  the  Secretary  of  the  Army  to  cooperate  with  Federal. 

State  and  local  agencies  in  preparing  plans  to  meet  the  long-range  water  needs 
of  the  Northeastern  States.  The  studv  considered  all  reasonable  alternative 
plans  to  solve  the  region's  \x  ater  supplv  problems,  and  several  plans  were 
studied  m  detail. 

Hood  Insurance  Studies  -  A  flood  insurance  study  report  for  the  city  of 
Quinev.  prepared  bv  the  New  England  Division,  Corps  of  Engineers  for  the 
Federal  Insurance  Administration,  was  published  in  February  1972.  The  city  of 
Quinev  adopted  tfie  studv  reconsmendation  and  is  now  eligible  for  flood 
insurance  under  the  regular  flood  insurance  program. 

A  flood  insurance  report  for  the  town  of  Braintree  was  also  prepared  by 
the  New  England  Division.  Corps  of  Engineers  for  the  Federal  Insurance 
Administration.  The  town  of  FMaintree  adopted  the  study  recommendation  and 
is  now  part  of  the  regular  flood  insurance  program. 

Reconnaissance  Reports  -  An  unpublished  reconnaissance  report, 
completed  in  November  l‘"<7C-  bv  the  New  England  Division.  Corps  of  Engineers, 
presented  the  findings  of  a  nrelirninary  flood  control  study  of  the  Town  Brook 
area.  The  report  stated  that  loral  protection  works  would  be  feasible,  but 


would  exceed  the  $l  million  cost  limitation  then  applicable  under  the  authority 
contained  in  Section  203  of  the  19^*8  Flood  Control  Act. 


A  water  resources  investigation  and  a  plan  of  survey  were  developed  by 
the  New  England  Division  in  1973  for  the  Quincy  coastal  streams  u'hich  include 
Town  Brook,  Furnace  Brook  and  Hayward  Creek.  This  plan  outlines  the 
direction  and  procedures  of  required  studies. 

Hayward  Creek  Report  -  The  feasibility  and  detailed  project  reports  for 
Hayward  Creek  local  protection  were  completed  in  August  and  October  197't. 
respectively,  and  the  project  has  been  completed.  The  final  plan  included 
raising  Havward  Pond  Dam  and  constructing  a  new  outlet  works,  a  new  earth 
dam  to  provide  temporary  flood  storage  in  the  wetlands  above  Hayweard  Pond,  a 
new  stream  channel  to  divert  Echo  Creek  into  the  wetlands,  other  structural 
features  including  an  enlarged  discharge  conduit  to  Weymouth  Fore  River,  and 
the  acquisition  of  a  33-arre  natural  greenbelt  area  a!  Havward  Pond  and 
wetlands  upstream.  The  Hayward  Creek  proje'-t  was  constructed  in  1978  under 
Section  20  5  at  a  cost  of  $2,630,000. 


THE  STUDY  PROCESS  AND  REPORT 

The  Corps  of  Engineers  and  the*  Metropolitan  District  C ommission  (MDC) 
have  follow'ed  a  systematic  approacl-i  in  titc  stud\  bv  anah  zing  needs  and 
problems,  establishing  planning  obje<'tives.  and  developing  and  e\’aluating 
alternative  management  plans.  This  approach  is  diiccted  by  the  Water 
Resources  Council’s  Principles  and  Standards  (PA'S!  which  provide  the  guidehnes 
for  Federal  water  resources  planning  activities. 

The  MDC.  to  expedite  the  planning  process,  provided  funds  and  hired 
consultants  to  study  the  Town  Brook  flood  problem  area.  This  work  was  done  in 
close  coordination  with  the  New  England  ni\'ision  to  assure  the  adequacy  of  the 
study.  The  Corps  has  used  tins  work  as  th<>  basis  for  final  studies,  the  plan 
selection  process  and  tins  feasibi!it\  report. 

The  study  process  was  directed  to  meet  Federal  and  Corps  guidelines, 
reflect  concerns  of  citizens,  address  needs  and  problems  of  the  area,  meet  the 
requirements  of  the  National  Environmental  |■’o'lC\■  Art  (NEPA),  maintain 
coordination  with  other  agencies  and  encourage  and  obtain  public  participation. 

The  report  is  presented  in  two  parts:  the  main  report  and  appendires. 

The  main  report  presents  the  results  of  the  feasibilit\’  studies  and  a  broad  view 
of  the  overall  study.  Tlie  appendices  contain  the  detail  and  technical  data  to 
support  the  main  report 


PROBLEM  IDENTIFICATION 


In  the  problem  identification  task,  public  concerns  are  identified,  present 
ar  t.:  future  conditions  are  assessed,  and  planning  objectives  are  established  to 
provide  a  meaningful  guide  for  subsequent  activities. 


NATIONAL  OBJECTIVES 

The  P&S  require  that  planning  will  be  directed  to  achieve  National 
Economic  Development  (NED)  and  Environmental  Quality  (EQ)  as  equal  national 
objectives.  The  NED  objective  is  achieved  by  increasing  the  value  of  the 
Nation's  output  of  goods  and  services  and  improving  the  national  economic 
efficiency.  In  the  case  of  Town  Brook,  this  could  take  the  form  of  addressing 
flood  damage  reduction.  The  EQ  objective  is  achieved  by  the  management, 
conservation,  preservation,  creation,  restoration  or  improvement  of  the  quality 
of  certain  natural  and  cultural  resources  and  ecological  systems.  Applicable 
resources  in  Town  Brook  include  wetland  areas,  historic  sites  and  fish  and 
wildlife  resources. 


THE  STUDY  AREA 

Town  Brook  is  located  in  the  city  of  Quincy  and  the  town  of  Braintree 
about  7  miles  south  of  Boston,  The  watershed  area,  shown  in  Figure  2,  covers 
approximately  4.5  square  miles. 
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FIGURE  2 


Climate 


The  climate,  with  an  average  annual  temperature  of  50°F,  is  tempered  by 
the  sea,  which  produces  a  cooling  effect  in  summer  and  a  warming  effect  in 
winter.  Annual  precipitation  varies  substantially  from  year  to  year,  but 
frequently  is  not  far  from  a  mean  of  43  inches.  Precipitation  is  generally 
uniformly  distributed  throughout  the  year,  but  with  significant  monthly 
variations  from  year  to  year.  Snowfall  frequently  occurs  during  the  four  winter 
months,  although  accumulations  are  normally  not  significant.  Occasional 
flooding  is  augmented  by  warm  rains  and  melting  snow  combined  with  frozen 
ground  conditions  to  increase  the  rate  of  runoff  during  winter  thaws  or  the 
spring  freshet  season. 

Heavy  precipitation,  usually  of  short  duration,  is  common  throughout  the 
year.  Occasional  major  storms  of  longer  duration  and  intermittent  high 
intensity  known  as  "northeasters"  are  usually  the  cause  of  major  flooding 
problems. 

Water  Resources 


Town  hrook  starts  in  the  Blue  Hills  Reservation  as  a  clear,  upland 
stream.  Where  it  encounters  highway,  commercial  and  residential 
developr?'?nt,  it  is  controlled  by  culverts,  conduits  and  walled  banks.  Town 
Brook  then  enters  Old  Quincy  Reservoir,  the  former  w'ater  supply  source  for  the 
city  of  Quincy.  Now  used  only  for  industrial  water  supply,  the  reservoir  offers 
passive  recreation,  plant  and  wildlife  habitat,  and  a  scenic  area.  Downstream 
from  the  reservoir,  the  brook  flows  as  an  open  channel  through  a  residential 
area  in  Braintree  for  a  short  distance,  but  then  is  conta'ned  in  an  underground 
conduit  for  much  of  its  length  until  after  it  passes  under  ti  e  downtown  shopping 
area  of  Quincy.  Here  the  Town  Brook  channel,  with  its  ro<'k  walls,  adjoining 
grass  strips,  and  small  shrubs  and  trees,  provides  pleasing  visual  relief  in  the 
urban  setting. 

In  its  lower  reaches.  Town  Brook  comes  under  tidal  influence  and  widen: 
to  become  Town  River  before  it  enters  Town  Riser  Bay.  The  Town  River 
segment  of  the  system  is  a  saltwater  marsh,  one  of  ttre  most  significant  natural 
systems  in  the  watershed. 

Water  Quality 

Town  Brook  and  Town  River  have  been  assigned  objective  water  quality 
classifications  of  Class  Bi  and  Class  SB  by  the  Massas  husetts  Water  Resources 
Commission.  Class  B  standards  apply  to  the  inland  waters  of  the  streams,  and 
Class  SB  standards  apply  to  the  marine  waters,  ftotli  '"'lass  B  and  SF3  waters  are 
suitable  for  the  propagation  and  protection  of  fish,  wildlife  and  aquatic  life  and 
for  primary  and  secondary  recreation.  As  defined  by  the  standards.  Class  SB 
waters  also  support  shellfish  harvesting  with  depuration,  a  process  which  makes 
the  sfiellfish  suitable  for  eating.  Specific  criteria  applicable  to  B  and  SB  waters 
are  presented  in  Appendix  D.  Based  on  the  available  data,  water  quality 
conditions  in  Town  Brook  and  Town  River  mov  be  expected  to  marginally  meet 
the  requirements  fo''  Class  13  and  SF3  waters. 


Natural  Resources 


The  natural  resources,  although  limited,  are  of  special  value  because  of 
their  proximity  to  the  large  population  concentrated  in  the  Boston  area. 

upland  portion  of  the  watershed  contains  plant  and  animal  life 
O’"  i.  'ly  associated  with  an  urban  or  suburban  setting.  In  the  residential 
'^“ighborho  '  ds  withm  Braintree  there  are  many  species  of  songbirds  and  some 
species  o'  ;  all  game  such  as  rabbits,  squirrels  and  pheasants.  Within  Quincy 
th.-re  are  many  species  of  songbirds  and  some  small  game  in  the  vicinity  of  the 
L^  ue  H;  ..  nervation  and  Faxon  Park.  The  remaining  areas  of  Quincy  have 
\  Idlc  e  esse  .Liall}  c  jociated  with  an  urban  environment,  such  as  pigeons, 
stc’-'ing^  and  English  narrows.  Although  the  watershed  has  a  wide  variety  of 
fin  .  and  'a'  ia,  nc  rare  or  endangered  species  were  identified.  Appendix  G 
antains  more  detailed  information  on  the  natural  resources  of  Town  Brook 
waterslied. 

An  8  to  iO  acre  freshwater  wetland  occurs  in  a  60  acre  wooded  site 
between  Route  1  and  Center  Street  in  Quincy.  The  area  supports  a  variety  of 
w  .'and  vegetation  arift  provides  habitat  for  small  mammals  and  a  nesting  area 
for  ducks. 

The  5-acre  sa'.tw  ater  marsh  at  the  lower  end  of  the  watershed  supports  a 
relatively  dense  growth  of  marsh  vegetation  over  a  layer  of  deposited  organic 
material.  The  marsh  provides  a  variety  of  habitat  for  birds  and  mammals  not 
fc  '''I  u  the  otherw  ise  heavi'-  developed  city  of  Quincy,  and  it  also  functions  as 
a  major  link  in  the  food  web  of  the  river  and  Town  River  Bay. 

In  the  lower  reaches  of  Town  Brook,  rainbow  smelt  utilize  the  concrete 
walled  channel  for  spawning.  The  substrate  is  suitable  for  spawning  and  it 
appears  the  water  quality  is  generally  satisfactory  for  both  smelt  spawning  and 
egg  development.  However,  unidentified  adverse  conditions  in  the  brook  have, 
on  occasion,  resulted  in  heavy  mortality  of  spawning  smelt. 

Geology  and  Topography 

The  topography  of  the  watershed  varies  from  gently  rolling  hills  in  the 
Blue  Hills  Reservation  in  the  western  section  of  the  watershed  to  flat  wetlands 
(salt  marsh)  at  the  mouth  of  the  Town  River  in  the  easterly  extremity. 
Elevations  range  from  0  to  300  feet  above  mean  sea  level. 

The  Town  Brook  watershed  is  underlain  in  large  part  bv  igneous  rocks  of 
the  Blue  Hills  Ridge.  On  a  regional  scale,  this  is  located  in  the  New  England 
lowlands  portion  of  the  northern  Appalachian  Mountains.  Bedrock  in  the 
watershed  area  is  covered  bv  glacially  deposited  sand  and  gravel  and  by 
artificial  fill.  Bedrock  formations  specifically  present  beneath  the  site  are  the 
Weymouth  and  Braintree  argillite  formations,  the  Quincy  granite,  and  the 
Mattapan  volcanics.  Their  general  distribution  is  indicated  on  the  map  of 
bedrock  geology  map  in  appendix  E. 
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Overlying  the  bedrock,  there  is  an  array  of  glacial  and  recent  soil 
deposits,  as  shown  on  the  surficial  geology  map  in  appendix  E.  Covering  most 
of  the  area  is  glacial  till,  an  unsorted,  compact  mixture  of  sand,  gravel,  silt, 
clay  and  boulders.  Its  average  thickness  is  10  to  20  feet.  The  more  recent 
deposits  of  sand,  silt  and  peat  have  accumulated  along  streambeds  such  as  Town 
Brook.  A  significant  portion  of  the  surficial  geology  has  been  covered  or 
replaced  by  artificial  fill.  In  the  eastern,  fully  developed  half  of  the  area, 
especially,  3  to  5  feet  of  fill  is  almost  always  present. 

Socioeconomic  Resources 


Economy  -  During  its  first  two  centuries,  Quincy  was  mainly  an 
agricultural  community  until  the  expansion  of  the  shoe  trade  brought  an 
outgrowth  of  tanneries  along  Town  Brook  in  1830.  The  quarrying  of  granite  with 
its  technological  advances  became  a  significant  activity.  In  the  late  1800's,  the 
Fore  River  saw  its  first  shipbuilding  activities.  In  1913,  the  Bethlehem  Steel 
Corporation  took  possession  of  this  shipyard  which  soon  became  one  of  the 
greatest  in  the  world. 

Today,  Quincy's  economy  is  based  on  the  manufacturing  industry,  although 
this  industry's  importance  has  lessened.  The  largest  single  employer  is  General 
Dynamics,  one  of  the  nation's  most  important  shipbuilding  facilities,  although 
significant  increases  in  employment  were  noted  in  the  finance/insurance/real 
estate  and  services  sectors  in  recent  years,  they  were  not  great  enough  to 
offset  an  overall  decline  in  employment. 

Population  -  Quincy,  as  a  matured  urban  community,  has  had  neither  a 
dramatic  increase  or  decrease  in  population  growth.  The  rate  of  grow'th  itself 
over  the  past  15  years  has  varied  between  0  and  1.9  percent  which  would 
characterize  the  city  as  a  slow  growth  community.  Quincy's  1975  population 
was  recorded  at  91,494  with  1990  projections  suggesting  a  population  of  95,500, 
a  4.8  percent  increase  from  1975. 

Land  Use  -  Residential  use  predominates  the  developed  land  area  in 
Quincy.  Approximately  50  percent  of  the  city's  dwelling  units  are  m  single 
family  homes  with  the  bulk  of  new  housing  development  in  multifamily 
structures.  Residential  uses  are  concentrated  in  the  north  and  northeast 
sections  of  the  city,  since  almost  a  third  of  Quincy  is  within  the  Blu''  Hills 
Reservation  in  the  southwestern  portion  of  the  city. 

The  greatest  concentrations  of  industrial  development  have  occurred 
around  Town  River  Bay  and  along  the  Penn  Central  Railroad  tracks.  The  most 
significant  commercial  development  is  Quinev  Center  in  the  area  of  Granite, 
Hancock,  and  Washington  Streets,  Additional  details  on  land  use  arc  in 
Appendix  A. 

The  flood  prone  areas  within  the  project  area  being  considered  by  the 
Corps  are  characterized  by  a  mix  of  commercial  and  residential 
developments.  The  majority  of  structures  within  each  of  the  "pools"  is 
residential  with  the  exception  of  the  Shopping  Center  pool  which  includes  the 
stores  and  shops  which  compose  the  bulk  of  Quincy  C enter. 
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Transportation  Facilities  -  A  good  transportation  system  is  characteristic 
of  the  economic  base  area.  The  communities  involved  are  serviced  by  several 
bus  lines,  as  well  as  the  Massachusetts  Bay  Transportation  Authority  fMBTA). 
There  are  several  major  highways  located  in  or  near  the  area,  making  travel  to 
and  from  Boston  and  other  towns  in  the  metropolitan  area  convenient. 

growing  importance  in  the  transportation  picture  is  the  South  Shore 
Lxtension  at  the  MBTA's  rapid  transit  Cambridge-Dorchester  line  which  opened 
in  1971.  In  March  1980  the  line  was  extended  to  Braintree  just  south  of  the 
watershed  area.  An  MBTA  station  is  being  constructed  in  south  Ouincy 
adjacent  to  Town  Brook.  This  is  a  major  construction  effort  involving  new 
access  ramps  to  Route  3,  a  connector  road  to  downtown  Quincy  and  major 
drainage  works  to  reduce  flooding  potential  from  Town  Brook. 

Historic  Sites  -  The  Town  Brook  watershed  has  an  unusual  historical 
background,  in  that  it  is  the  only  area  in  the  United  States  in  which  the 
birthplace  of  two  presidents  can  be  found.  In  1779,  the  Constitution  of  the 
Commonwealth  of  Massachusetts,  the  model  for  the  Constitution  of  the  United 
States,  was  written  at  the  birthplace  of  John  Quincy  Adams.  The  homes  in 
which  John  Adams  and  John  Quincy  Adams  were  born  are  registered  as  National 
Historic  Landmarks. 

Qther  valuable  historic  resources  include  the  Quincy  City  Hall,  the  First 
Parish  Church,  the  Abigail  Adams  cairn,  and  the  remains  of  the  former  Town 
Brook  Canal,  see  photo  following  page  12. 

Recreation  Areas  -  There  are  several  open  space  and  recreation  sites 
within  the  watershed  including  the  Blue  Hills  Reservation,  preserved  as  open 
space  by  the  MDC.  The  reservation  includes  wetlands,  streams,  hills,  rock 
outcrops  and  woodlands  that  provide  an  ideal  setting  for  hiking  and  nature 
study.  The  MDC  will  continue  to  maintain  this  resource  for  future  use. 

The  Old  Quincy  Reservoir  is  frequently  used  for  unsupervised  swimming 
by  local  teenagers.  Although  swimming  is  not  authorized,  this  site  has 
potential  for  use  as  a  passive  recreation  facility. 

Faxon  Park  provides  residents  of  the  eastern  section  of  the  study  area 
with  opportunities  for  both  active  and  passive  recreation.  The  park  has 
baseball  diamonds  and  athletic  fields,  and  a  proposal  has  been  approved 
recently  by  the  Quincy  City  Council  to  upgrade  and  expand  facilities  to  include 
tennis  courts  and  a  new  plavfield. 

Several  other  parks  in  the  city  of  Quincy  outside  the  watershed  provide 
active  recreational  opportunities  for  residents  of  the  watershed. 

The  continued  expansion  of  the  local  recreation  program  and  facilities 
promises  to  offer  new  recreation  experiences  for  local  residents.  Because  of 
this  effort,  local  interests  expressed  no  desire  to  make  recreation  a  part  of  the 
Town  Brook  studv. 


PROBLEMS,  NEEDS  AND  OPPORTUNITIES 

The  problems,  needs  and  opportunities  presented  in  this  section  were 
identified  through  technical  analysis  and  the  assistance  of  local  officials  and 
citizens. 

Flood  Damages 


The  immediate  and  critical  water  resource  need  for  the  Town  Brook- 
watershed  is  for  control  of  floods  in  the  urban  areas  of  the  flood  plain.  The 
primary  source  of  flooding  is  associated  with  storm  systems  of  long  duration, 
i.e.,  12  hours  or  more,  which  travel  northeastward  up  the  Atlantic  seaboard 
producing  intense  rainfall.  These  are  the  "northeasters"  and  hurricanes.  The 
area  is  also  exposed  to  continental  storms  and  to  summer  thunderstorms  which 
move  across  the  region. 

The  two  most  damaging  floods  on  Town  Brook  in  re  cent  years  are  those  of 
August  1955  and  March  1968. 

Flood  of  August  1955  -  The  greatest  flood  on  record  from  Town  Brook 
occurred  in  August  19^5  as  a  result  of  rainfall  associated  with  Hurricane 
Diane.  This  storm  produced  about  5.3  inches  of  rain  in  a  6-hour  period:  and 
although  the  upper  watershed  was  relatively  undeveloped  at  that  time,  the 
resultant  flooding  was  the  greatest  in  Quincy's  history.  Flooding  also  occurred 
in  Braintree  when  Old  Quincy  Reservoir  overflowed  its  north  bank  into  Lakeside 
Drive  and  water  flowed  across  the  adjacent  residential  area.  The  recurring 
flood  damages  for  a  flood  of  this  magnitude  (approximately  the  100-year  flood) 
would  be  $13,470,000. 

Flood  of  March  1968  -  The  second  greatest  flood,  was  produced  by  a  storm 
with  a  6-hour  rainfalf  of  2.5  inches  and  an  18-hour  total  of  5.7  inches.  Flooding 
was  intensified  by  high  antecedent  moisture  and  frozen  ground  conditions  that 
prevented  infiltration.  As  a  result  floodwaters  covered  about  175  acres  of 
mostly  urban  land.  The  recurring  losses  for  a  flood  stage  elevation  equivalent 
to  the  1968  event  would  be  $2,770,000  (April  1980  price  level).  In  1968  water 
also  overflowed  the  north  bank  of  Old  Quinev  Reservoir  into  adjacent 
residential  areas.  High  water  marks  were  documented  to  delineate  the 
approximate  flood  plain,  as  shown  on  the  flood  plain  maps  in  Figure  3. 


Within  the  175-acre  flood  plain  there  are  about  190  residential,  87 
commercial,  1C  industrial  and  5  public  properties  which  are  susceptible  to  flood 
damages.  Major  city  roads  would  be  flooded  and  traffic  flows  disrupted. 

Furtl.ar  detail  on  properties  susceptible  to  flood  damages  is  included  in 
Appendix  A. 

I.ess  se>'e'  ■’  ^'oods  in  Town  Brook  have  occurred  in  1954,  1961,  1969,  1973. 
1974,  197  )  and  1979.  Flood  frequency  and  magnitude  have  been  increased  by 
CO  "  n’l  d  It'veionnricnt  in  upstream  areas  and  further  encroachment  and 
resti !  t:o  cl  low  i  brook  where  it  flows  through  the  urban  areas. 

Tf  .  floods  cf  1955  and  1968  were  infrequent  events.  The  1955  flood  is 
es^'-  '  I  to  '^ave  about  a  1  percent  chance  of  recurrence.  Estimates  indicate 
a  il-  '  recurrence  of  7  to  25  years,  depending  on  location. 

I'iooa  tdain  Areas 

During  flood  periods,  Town  Brook  doe^  not  have  the  capacity  to  carry 
ronof^  ' 'om  a  d'^ve loped  watershed.  Town  Brook  has  been  almost  completely 
modified  m  the  developed  lower  reaches  of  the  brook.  The  svstem  of  culverts, 
underground  conduits  and  walled  channel  sections  has  been  designed  and  built 
over  the  past  100  or  more  vears. 

During  floods,  water  is  temporarily  stored  in  six  pools  that  form  along  the 
route  of  Tow  n  Brook  below  the  Old  Quincy  Reservoir.  These  pools  shown  in 
Figure  3  a-'e  i'  'fied  below.  Additional  detail  on  flood  plain  area  is  shown  in 
Appendix  D. 

"Braintree  Pool"  -  results  from  backup  of  floodwaters  due  to  the  high 
invert  elevations  of  the  culverts  under  Route  3.  and  to  the  restriction  imposed 
by  the  conduit  running  from  Worthington  Circle  to  Common  Street. 

"Centre  Street  Pool"  -  is  created  by  an  inadequately  sized  72-inch 
concrete  pipe  conduit  beginning  west  of  Columbia  Street.  It  covers  a  large 
area,  mostly  west  of  Centre  Street. 

"Brook  Road  Pool"  -  is  created  by  the  restriction  of  a  long,  flat  section  of 
8.5  X  5  foot  concrete  box.  The  pool  lies  along  Brook  Road  and  extends  west 
along  Water  Street  and  both  south  and  northeast  of  Water  Street. 

"Shopping  Center  Pool"  -  is  a  pool  created  by  the  restriction  of  the  10x5 
foot  box  culvert  under  the  railroad  tracks  and  Quincy  business  district. 

"Bigelow  Pool"  -  is  induced  by  the  inadequate  10  x  4.8  foot  culvert  at  the 
lower  crossing  of  Bigelow  Street.  It  results  from  the  overflow  of  the  walled 
channel  section  below  Revere  Road. 

"Town  River  Pool"  -  extends  along  Town  River  below  Elm  Street.  It  is 
induced  bv  the  ronstricTion  caused  by  fill  with  only  two  72-inch  culvert  pipes 
under  the  parking  lot  west  of  the  Southern  Artery. 
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Since  this  study's  identification  of  several  of  the  restrictions  that  cause 
flooding,  the  MDC  has  been  working  with  the  town  of  Braintree  and  the  city  of 
Quincy  to  design  a  system  to  improve  the  capacity  of  Town  Brook.  Some  of 
this  will  be  done  in  conjunction  with  ongoing  transportation  improvements 
and/or  as  part  of  the  improvement  of  the  urban  drainage  system  (see  section  on 
Without  Project  Condition). 

The  flooding  problem  at  the  "Shopping  Center  Pool"  is  caused  by  an 
inadequately  sized  channel  (primarily  underground)  for  Town  Brook,  which 
passes  through  the  downstream  business  district  of  Quincy.  Floodflows  at  this 
point  are  1300  cfs  and  cannot  be  handled  by  normal  urban  drainage 
improvements.  The  problem  of  the  inadequately  sized  culvert  is  compounded 
by  the  MBTA  tracks,  which  act  as  a  dam  and  back  water  up  into  the  Brook  Road 
Pool.  The  flooding  in  this  area  is  several  feet  deep  in  residential  and  industrial 
areas.  Also,  when  Town  Brook  is  flowing  full  under  the  business  district,  the 
water  is  under  pressure,  which  makes  local  drains  inoperative,  and  backs  up  into 
the  basements  of  several  stores.  It  is  difficult  to  pinpoint  all  sources  of 
flooding  in  this  area  as  the  drainage  system  is  generally  unmapped  and  seepage 
compounds  the  problem. 

The  Old  Quincy  Reservoir  Dam  has  been  studied  through  the  National 
Dam  Inspection  Program.  It  is  classified  as  having  high  hazard  potential,  and 
several  deficiencies  have  been  noted.  The  floods  of  1955  and  1968  both 
overflowed  the  north  bank  of  the  Old  Quincy  Reservoir.  Such  conditions  create 
a  serious  risk  of  washing  out  the  earth  dam,  which  would  create  a  catastrophic 
flood  in  the  densely  populated  lower  basin.  There  is  an  urgent  need  for 
increased  spillway  capacity  to  eliminate  this  hazard. 

In  order  to  utilize  the  storage  potential  of  this  reservoir  for  flood  control, 
it  is  necessary  to  maintain  a  normal  pool  level  well  below  the  spillway  crest. 
This  is  now  done  by  manual  operation  of  the  valve  on  the  reservoir  drain  line. 

To  insure  automatic  operation,  an  overflow  weir  with  a  fixed  crest  set  at  an 
appropriate  low  level  is  needed. 

Natural  Resource  Preservation  and  Enhancement 

During  the  course  of  study  the  following  resource  issues  surfaced  during 
public  meetings,  discussions  with  Federal,  State  and  local  officials  and 
technical  studies. 

Smelt  Spawning  -  Town  Brook  has  a  sizeable  smelt  run,  an  important 
factor  since  the  number  of  smelt  in  the  region  has  decreased  significantly  in 
the  last  50  years.  The  smelt  spend  most  of  their  life  in  saltwater,  in  this  case 
Town  River  Bay,  and  ascend  freshwater  streams  in  the  spring  to  spawn.  The 
primary  spawning  area  in  Town  Brook  is  in  the  vicinity  of  Miller  Stile  Road, 
where  bottom  substrate  and  water  conditions  are  favorable  for  smelt  spawning. 

Salt  Marsh  -  In  the  lower  reach  of  the  watershed  Town  Brook  widens  to 
become  Town  River.  The  portion  of  Town  River  upstream  of  the  Southern 
Artery  is  a  salt  marsh,  a  significant  natural  system  in  the  watershed.  Although 
it  appears  that  a  large  portion  of  the  marsh  has  been  filled  in  the  past  for 


development,  about  5  acres  of  productive  marshland  remain.  Protection  of  this 
marsh  is  an  important  goal  of  this  study. 


Water  Supply 


Communities  in  »he  Town  Rrook  watershed  are  currently  on  the  MDC 
water  supply  system.  There  is  no  potential  local  desire  to  meet  future  needs 
from  within  the  watershed.  The  Old  Quincy  Reservoir,  once  the  water  supply 
source  for  the  city,  was  abandoned  in  favor  of  the  present  source.  With  no 
Ijcal  intert  s^  vvarer  supplv  as  a  purpose  was  not  included  in  the  study. 

Water  Qnalitv  Considerations 

Town  Brook  and  Town  River  are  located  in  a  very  heavily  urbanized  area 
of  eastern  Nias  acbusetts.  As  such,  conditions  in  the  streams  are  greatly 
inf.jencec'  '  y  man's  activities.  Urban  stormwater  runoff  has  the  potential  for 
seriously  degrading  water  qualitv  from  the  present  R  and  SB  classification  by 
introducing  a  m\riad  of  contaminants  such  as  oils,  grease,  lead,  organic  and 
inorganic  solids  and  nutrients.  The  vulnerability  to  contamination  must  be 
considerec  m  anv  development  of  the  water  resource. 


WITHOUT  PRO.IFXT  CONDITION 

The  without  project  condition  estimates  the  most  probable  future  of  the 
region  as  well  as  the  Town  Brook  watershed  area.  These  projections  assume  no 
new  Federal  water  resource  projects  in  the  watershed.  Discussion  will  cover 
categories  that  are  significant  both  to  the  area  itself,  and  to  the  formulation 
and  evaluation  of  alternative  plans. 

Regional  Overview 

All  indications  point  to  a  continued  strong  economy.  Increases  in  the 
industrial  base  of  Braintree  and  Quincy  are  expected  to  continue  through  1990, 
when  the  area  should  be  fully  developed.  Employment  for  1990  in  the  two  towns 
is  expected  to  increase  by  f<0  percent  over  the  1977  level. 

Population  in  the  two  communities  is  expected  to  increase  by  about  7.5 
percent  by  1990  from  its  1975  population.  Housing  will  be  provide'  '  largely 
through  multi-unit  residential  development. 
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Local  (Watershed)  Perspective 


The  economic  strength  of  the  region  is  likely  to  be  reflected  in  the  Town 
Brook  watershed  area,  where  available  land  is  expected  to  be  developed  to  its 
ultimate  capacity.  Both  industrial  and  residential  development  are 
anticipated.  New  transportation  facilities  are  presently  being  constructed. 

The  inevitable  result  of  all  this  development  will  be  an  increase  in  runoff  rates 
and  flooding  in  the  Town  Brook  watershed. 

The  new  transportation  improvements  being  planned  and  constructed  in 
the  watershed  will  have  a  significant  impact  on  the  area.  The  new  MBTA 
station  and  parking  garage  and  a  new  highway  interchange  to  Routes  3  and  128 
will  make  this  a  regional  transportation  center.  Also  the  Bergin  Parkway,  a 
proposed  connector  road  to  the  downtown  Quincy  business  district  will 
overcome  a  long-standing  access  problem.  The  MBTA  Station  and  the  Quincy 
business  district  are  vulnerable  to  Town  Brook  flooding. 

Urban  Drainage  Plans  -  Analyses  during  the  course  of  the  Town  Brook 
studies  frorn  1572  to  198^)  have  identified  the  need  for  an  improved  urban 
drainage  system  in  Braintree  and  Quincy  as  well  as  the  need  for  flood  damage 
reduction.  The  design  and  implementation  of  these  drainage  improvements  has 
already  begun  and  will  be  coordinated  with  the  flood  control  plan  for  Town 
Brook. 

These  proposed  improvements,  as  shown  in  Figure  4,  will  remove 
stormwater  out  of  urban  areas  into  Town  Brook  and  eliminate  or  compensate 
for  the  restrictions  of  Town  Brook’s  inadequate  flow  capacity.  However,  the 
system  cannot  be  fully  effective  because  of  the  inadequate  capacity  of  Town 
Brook  to  carry  floodflows. 

The  urban  drainage  system  is  planned  for  stream  reaches  starting  just 
downstream  of  the  Old  Quincy  Reservoir.  Upstream  of  Route  3.  the  larger 
culverts  will  replace  inadequate  culverts  currently  in  place  and  will  have 
sufficient  capacity  to  pass  the  100-year  flood  without  overtopping  local  roads. 
The  new  culverts  under  Route  3  have  already  been  installed  as  part  of  highway 
construction  currently  underway.  These  culverts  (twin  “^-foot  x  0-foot  box 
culverts)  will  add  sufficient  capacity  to  prevent  ponding,  resulting  from  a  100- 
year  event,  on  the  upstream  side  of  the  highway.  This  system  of  culverts  will 
essentially  eliminate  flooding  in  the  Braintree  pool  during  a  lOO-year  flood. 

Downstream  of  Route  3  the  water  will  be  allowed  to  flow  across  the 
present  wetland  area.  Normal  flows  and  untaxing  high  water  flows  will  be 
allowed  to  flow  down  the  present  Town  Brook  channel,  or  underground  culvert 
as  the  case  may  be.  Excess  flows  will  be  picked  up  by  a  major  relief  conduit 
with  an  inlet  on  the  edge  of  the  wetland  adjacent  to  the  railroad  tracks  (see 
Figures  4  and  8).  The  relief  conduit  will  be  built  in  conjunction  with  the 
proposed  Burgin  Parkway  with  construction  scheduled  to  begin  in  1981.  The 
relief  conduit  will  terminate  at  Town  Brook  adjacent  to  School  Street  and  is 
being  designed  with  the  assumption  that  an  adequate  outlet  will  be  provided. 
The  capacity  of  the  present  Town  Brook  channel  and  the  relief  conduit  is 
sufficiient  to  carry  flows  from  the  lOO-year  storm  and  essentially  eliminate 


flooding  if'  the  Center  Street  pool  for  this  frequency  of  flooding.  When 
combined  with  the  relief  conduit  planned  for  the  Lincoln-Hancock  School  area, 
sufficient  capacity  will  also  be  available  to  carry  100-year  flows  from  the  Brook 
Road  pool.  The  benefit  of  these  conduits  cannot  be  realized  until  an  outlet  is 
provided  since  the  present  culvert  under  the  MBTA  tracks  is  a  serious 
irirtion. 

The  -elief  cmd  h  planned  along  Revere  Road  in  downtown  Quincy  will 

♦  cut  off  lo  :al  d-  >  )age  and  carry  it  to  Town  River. 

■  io  . tan , age  -  Average  annual  flood  damages  of  $2.1  million  would 
continue  to  result  from  flooding  on  Town  Brook.  Extensive  structural  damages 
w  11  still  occur  in  the  Brook  Road,  Shopping  Center,  and  Bigelow  Street  pools. 

Contin'iod  flooding  in  downtown  Quincy  would  not  only  result  in  structural 
and  property  damages  to  homes  and  businesses,  but  also  would  result  in  lost 
wages  to  local  employees  and  lost  business  to  establishments  forced  to  close 
down.  Social  costs  are  incurred  when  services  and  goods  become  inaccessible 
to  consumers  and  transportation  problems  inconvenience  commuters.  The 
occurrence  of  a  flood  event  would  continue  to  place  a  burden  upon  support 
services,  in  .  esponding  to  an  emergency  situation  as  well  as  the  repair  of  roads 
ard  damaged  utilities  after  the  flooding  has  subsided. 

Natural  Resources.  The  watershed  area  is  characterized  by  its  urban 
nature  aH7~^vr!T>^^rvtTrvue  to  be.  Major  open  space  areas,  the  Blue  Hills 
Reserv..tion,  and  Faxon  Park  are  likely  to  be  preserved.  Federal  and  local 
regulations  will  help  preserve  the  wetland  areas,  but  this  is  not  guaranteed  and 
development  on  a  piecemeal  basis  could  occur. The  wetland  could  also  change 
through  the  natural  environmental  processes  such  as  erosion  of  channel  banks 
and  deposition  of  sediment. 

The  smelt  spend  most  of  their  time  in  the  saltwater  environment  of  Town 
River  Bay  and  are  not  dependent  on  Town  Brook  alone.  The  smelt  habitat  and 
smelt  spawning  runs  will  probably  continue  in  their  present  status,  which  has 
diminished  in  recent  vears.  Should  a  major  interruption  occur,  the  smelt  run 
could  be  reestablished  through  stocking  with  eggs  or  fry. 

The  water  quality  of  Town  Brook  will  continue  to  be  subjected  to  the 
impacts  of  urban  development  and  runoff,  which  presently  add  contaminants 
and  execs':  nutrients,  ('iti/en  interest  in  conjunction  with  Federal  and  State 
programs  will  be  tlie  rnaior  forces  to  maintain  water  quality  although  there  will 
be  periods  when  the  system  will  be  taxed. 
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PLANNING  OBJECTIVES 
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The  planning  objectives  for  this  study  have  evolved  throughout  the  course 
of  this  study  and  are  based  on  interaction  with  the  public  and  other  agencies. 
Planning  objectives  for  the  period  1980  to  2080  are: 

.  Reduce  flood  damages  in  the  industrial,  commercial  and  residential 
areas  of  the  Town  Brook  flood  plain. 

.  Contribute  to  the  protection  of  wetlands  for  open  space  and  habitat 
preservation  in  the  watershed. 

.  Contribute  to  the  protection  of  spawning  areas  for  the  rainbow  smelt  in 
the  lower  reaches  of  Town  Brook. 


PLANNING  CONSTRAINTS 

Town  Brook  is  a  small  urban  watershed,  and  as  such  some  of  the  flooding 
in  the  watershed  is  classified  as  an  urban  drainage  problem  rather  than  a  flood 
control  problem.  These  areas  have  been  identified  and  are  being  addressed  at 
the  State  and  local  levels.  Therefore,  any  plan  proposed  by  this  study  should 
complement  this  local  effort. 

The  success  of  the  smelt  spawning  is  dependent  on  several  uncontrollable 
factors  in  addition  to  the  availability  of  spawning  areas.  Disease  has  impacted 
the  smelt  population  in  past  years  and  water  quality  is  a  continuing  concern. 
Water  quality  requirements  are  established  in  programs  administered  by 
appropriate  Federal  and  State  agencies.  Therefore,  while  this  study  attempts 
to  address  this  resource  there  are  many  factors  which  have  more  influence  on 
the  future  of  smelt  in  Town  Brook. 


FORMULATION  AND  ANALYSIS  OF  ALTERNATIVE  PLANS 

/ar-ous  measures  were  examined  to  determine  how  well  they  met  the 
objectives  of  providing  flood  protection.  These  alternatives  were  investigated 
to  a  sufficient  degree  to  determine  their  economic  and  engineering  feasibility, 
the  environmental  and  other  impacts  resulting  from  their  implementation,  and 
tiieir  acceptance  by  the  public.  This  section  describes  the  alternatives  and 
plans  that  were  investigated  and  the  iterative  process  used  to  evaluate  and 
screen  t  ;em. 


PLAN  FORMULATION  RATIONALE 

Management  measures  to  address  flooding  and  flood  damages  fall  into 
five  general  categories  and  accomplish  the  following:  reduce  flooding, 
minimize  damages  from  flooding,  control  development  in  the  flood  plain, 
accept  damages,  and  mitigate  impacts  from  damages  accepted.  The  five 
general  approaches  and  more  specific  plans  are  listed  on  the  following  page  and 
are  described  in  following  sections. 

Some  measures  have  already  been  implemented  to  some  degree  or  will  be 
in  the  future  by  State  and  local  entities.  Measures  are  analyzed  in  terms  of 
their  effectiveness,  feasibility,  economics  and  impacts.  Public  acceptance  is 
part  of  the  assessrr.ent  and  evaluation.  Subsequent  sections  are  more  specific 
in  plan  description,  evaluation  and  comparison. 


ALTERNATIVE  APPROACHES  TO  FLOODING 


I.  REDUCE  THE  FLOODING 

A.  Control  the  Land  Runoff 

1.  By  Land  Treatment 

2.  By  Conservation  Measures 

B.  Impound  Floodwaters 

1.  Modify  Existing  Reservoirs 

2.  Construct  New  Reservoirs 

3.  Optimize  Operation  of  Existing  Systems  of  Reservoirs 

C.  Improve  the  Channel  Capacity 

By  Channel  Enlargement 

2.  By  Removing  Natural  and  Manmade  Obstacles 

D.  Confine  the  Flow  -  Levee  and  Floodwalls 

E.  Bypass  Flow  to  Avoid  Damage  Area  -  Tunnels 

II.  MINIMIZE  DAMAGES  FROM  FLOODING 

A.  Flood  Proofing 
R.  Forecast,  Warn  and  Evacuate 

III.  CONTROL  DEVELOPMENT  IN  THE  FLOOD  PLAIN 

A.  Regulate  Land  Use 

B.  Directly  Acquire  Flood-Prone  Land 

1.  By  Acquisition  of  Development  Rights 

2.  By  Acquisition.  With  Flood  Damage  Reduction  as  Primary 

Objective 

3.  By  Permanent  Evacuation  and  Urban  Renewal 

IV.  ACCEPT  THE  DAMAGE 

V.  MITIGATE  SUFFERING  FROM  DAMAGE  ACCEPTED 

A.  Insure 

1.  By  Voluntary  Subsidized  Programs  (Flood  Insurance 

Program) 

a.  Emergency  Program 

b.  Regular  Program 

2.  By  Voluntary  Nonsubsidized  Program  (Not  Feasible) 

3.  By  Mandatory  Subsidized  Program 

4.  By  Mandatory  Nonsubsidized  Program 

B.  Assist  in  Emergencies  (Rescue  and  Aid) 
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VI.  COMBINATIONS  OF  MEASURES 


ORPS  PROJECTS  /'NO  PL^NS  OF  OTHERS 


There  are  •  v-  o-  ler  Corps  projects  in  the  Town  Brook  watershed.  There 
however,  srate  anci  local  projects  being  planned  and  constructed  which 
,v^rt  the  water  resou'res  of  Tow'n  Brook  (see  Figure  4). 

iincy  the  following  features  are  being  planned  or  constructed  as  part 
-'s  'll  isetts  Ba'  Transit  Authority  (MBTA)  and  highway  transportation 
sx'stem  p’  '  'ecr'  •, 

I.  A  new  culvert  with  added  capacity  under  Route  3. 

e.  A  relief  conduit  built  in  conjunction  with  the  new'  highway  off  ramp 
and  the  Bergin  Parkway. 

Local  crainage  projects  are  planned  in  the  Brook  Road  area  and  the 
Revere  Road  area. 

I  t  Bra  ntree.  plans  are  to  increase  the  size  of  culverts  under  road 

.iiiJ  t' "ough  a  reach  of  underground  culvert.  These  projects  would 
transmii  floodflows  fo'"  the  100-year  flood  without  overtopping  roads. 

The  city  of  Quincy  and  the  town  of  Braintree  are  currently  in  the  regular 
flood  insurance  program.  In  Quincy,  which  receives  most  of  the  flood  damage  in 
the  watershed,  an  estimated  300  properties  are  insured  against  floods. 

Probably  a  majority  of  the  flood-prone  properties  are  covered,  an  unusually 
high  response  that  might  be  attributed  to  the  repeated  flooding  in  the 
watershed  over  the  last  few  vears. 


MEASURES  TO  REPUCE  THE  FLOOPING 
Control  Land  Runoff 

Lard  Treatment  -  There  are  two  distinct  areas  in  the  Town  Brook 
water^’ed;  the  generally  undeveloped  upper  reaches  and  the  heavilv  urbanized 
lower  reaches.  There  is  no  potential  to  reduce  runoff  through  land  treatment 
measures.  The  upstream  portion  of  the  watershed  is  located  in  the  Blue  Hills 
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Reservation.  This  area  will  be  maintained  in  its  present  undeveloped  state  and 
no  further  increase  or  reduction  in  runoff  should  be  expected.  Therefore,  the 
goal  of  any  land  treatment  measures  will  be  to  protect  against  erosion  rather 
than  to  reduce  flooding.  The  urbanized  lower  watershed  has  very  limited 
potential  for  reducing  runoff  rates  by  land  treatment  measures.  Therefore, 
these  measures  were  not  considered  further  in  detailed  flood  reduction  plans. 

Wetland  Protection-  Wetlands  in  the  watershed,  especially  those  that 
could  have  an  effect  on  flooding  are  limited  in  number  and  extent.  One 
example  is  the  wetland  between  Route  3  and  Center  Street  which  is  too  small 
to  significantly  affect  downstream  flooding.  Such  wetlands  are  protected  by 
State  legislation  and  regulations  and  no  further  attention  w'as  deemed 
necessary. 

Impound  Floodwaters 


There  is  one  existing  reservoir  in  the  w'atershed.  the  Old  Quincy  Reservoir 
located  in  Braintree.  It  was  constructed  in  1886  by  the  city  of  Quincy  for  public 
water  supply  but  this  use  has  since  been  abandoned.  It  is  now  used  to  supply 
industrial  w'ater  to  the  Genera!  Dynamics  shipyard. 

Alternative  methods  of  providing  flood  control  at  this  reservoir  were 
studied.  Raising  the  dam  to  provide  additional  storage  was  considered. 
However,  the  site  already  is  developed  to  nearly  its  physical  limits  and  very 
little  storage  could  be  added.  Adjacent  residents  strongly  opposed  the  concept 
and  ’■his  approach  was  abandoned. 

The  existing  reservoir,  however,  has  shortcomings  which  cause  flooding 
problems  to  adjacent  school  and  residential  properties.  Inadequate  outlet  works 
could  also  jeopardize  the  safetv  of  the  dam  and  the  benefits  of  any  flood 
control  project  proposed  downstream. 

During  the  1955  and  1968  floods,  floodwaters  overflowed  the  left  shoreline 
onto  Lakeside  Drive.  This  study  investigated  the  proposal  to  construct  a  low 
level  (maximum  height  of  4  feet)  dike  along  the  left  shoreline  to  stop  this  local 
flooding.  A  new  emergency  spillw'av  with  the  capacity  to  pass  the  Standard 
Project  Flood  was  investigated. 

The  city  of  Quincy  has  attempted  to  provide  some  flood  control  by 
maintaining  the  reservoir  in  a  drawn-down  condition  since  the  1968  overflow. 
This  is  done  through  regular  inspections  and  by  manually  adjusting  the  outlet 
controls.  The  procedure  has  been  successful  although  w'ater  levels  sometimes 
fluctuate  by  several  feet.  A  new  outlet  coiitrol  was  considered  to  insure  that 
storage  will  be  available  when  needed. 

Two  small  flood  pools  were  considered  as  an  additional  means  of  reducing 
downstream  flows.  Thev  were  sited  to  provide  floodwater  storage  and  to  delav 
and  reduce  peak  flows  from  their  tributary  areas.  One  would  check  the  runoff 
from  part  of  the  parking  area  around  the  shopping  mall  on  Route  I  28.  The 
drainage  area  controlled  and  the  flood  storage  available  are  relatively  small, 
and  this  flood  pool  would  have  no  measurable  effect  on  peak  discharges  in  Town 
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Brook.  The  otlier  site  considered  would  be  part  of  the  wetland  located  between 
Route  3  and  Centre  Street.  Currently  bounded  by  roads  and  railroad 
embankments,  this  wetland  already  provides  natural  flood  storage;  and  its 
effei'riveness  v'annot  be  substantially  increased. 

l,/ioro\e  Cltanrel  Capacity 

T'.  ut  the  years.  Town  Brook  has  been  modified  and  encroached  upon 

■jnti!  r  present  its  capacity  cannot  handle  the  increased  runoff.  This  problem 
■as  I.  ‘en  cotnpouncied  ov  upstream  development  and  resulting  increases  in 
ilows.  Local  interests  have  been  able  to  address  this  problem  in  portions  of  the 
flood  plain,  especiallv  through  planned  relief  conduits  in  conjunction  with  new 
highv.  a)  const'-iicticn.  An  inadequate  culvert  in  the  reach  from  the  new  MBTA 
.racks  through  the  Quincy  central  business  district  and  then  downstream  to  the 
■■  'Wn  R'ver  will  continue  to  be  a  major  restriction. 

ke'iii  '  Conduit 

Increasing  too  channel  capacitv  to  handle  100-year  flows  w'as  considered. 
Such  ti  project  would  include  -‘onstructing  a  twin  8  foot  x  8. 5  foot  box  culvert 
through  downtown  Quinc\  . 

Linder  exr  tine  conditions,  the  need  to  increase  channel  size  through  the 
downtown  area  requires  going  under  the  new  MBTA  tracks  without  disrupting 
service,  doing  work  under  and  around  buildings,  and  relocating  utilities  and  at 
(east  one  building,  isrupting  major  city  roads,  and  excavating  the  salt  marsh. 
The  impacts  could  be  lessened  by  combining  the  work  with  a  planned  urban 
renewal  project  that  includes  a  new  connector  road  through  the  business 
district. 

Levees  and  Floodwalls 


The  underground  nature  of  Town  Brook  throughout  much  of  its  course 
makes  floodw’all  measures  inappropriate  and  ineffective.  Therefore,  they  were 
not  considered  in  this  studv. 

Bypass  Flows  -  Tunnels 


The  concept  of  constructing  a  tunnel  to  bypass  floodflows  around  and 
through  damage  areas  was  studied.  Mternative  tunnel  alignments  studied  were 
tunnel  inlets  at  two  locations  and  tunnel  outlets  at  several  locations  (see 
appendix  B)  in  Town  River  and  Town  River  Bav.  Each  plan  would  consist  of  an 
entrance  structure  and  vertical  shaft  leading  to  an  underground  tunnel  and 
ending  in  a  vertical  exit  shaft  and  outlet  structure.  Tunnel  diameters  of  8.  12, 
and  I  5  feet  were  considered. 


MEASURES  TO  MINIMIZE  DAMAGE''  EK'OM  FLOODING 


Two  measures  to  minitnize  flood  damages  were  investigated;  flood 
proofing  and  flood  forecasting,  warning  and  emergency  evacuation. 

Floodproofing 

Floodproofing,  a  nonstructural  measure,  would  reduce  flood  damages  to 
individual  properties.  The  level  of  flood  protection  would  vary  depending  on 
flood  stages,  type  of  building  and  applicable  measures. 

Residential  -  In  the  residential  sector,  basement  flooding  depths  range  up 
to  5  feet.  Basements  are  generally  granite  block  construction  and.  though  verv 
solid,  are  not  waterproof.  Through  total  reconstruction  of  the  basement  a 
watertight  condition  could  be  achieved  but  this  would  be  too  expensive  and  was 
considered  impractical,  A  second  approach  was  taken  to  allow  w  ater  to  enter 
the  basement  but  to  protect  high  value  equipment  (i.e..  furnace)  through 
constructing  a  utility  cell.  For  depths  of  3  feet  or  less  in  the  basement  an 
interior  waterproof  wall  was  considered.  This  approach  allowed  damages  to 
continue  to  other  goods  in  the  basement  but  at  a  smaller  loss  than  at  present. 

Commercial /Industrial  -  In  the  indust  rial/commercial  sector  the  tvpes  of 
building  were  more  varied."  For  industrial  buildings  w  ith  block  construction  on  a 
concrete  slab,  blocking  openings  (doors,  windows)  was  analyzed  and  this  proved 
to  be  effective. 

Dikes  around  individual  or  groups  of  properties  were  evaluated.  These 
dikes  are  applicable  to  all  tvpes  of  properties:  residential,  commerrial  and 
industrial.  It  was  assumed  thev  <  ouid  be  effective  for  up  to  ^  feet  of  flooding. 

Flood  Warning  and  Temporary  Evacuation 

Flood  stages  rise  quickiv  from  runoff  in  urban  areas,  and  flood 
forecasting,  warning  and  emergenrv  evaruation  would  help  protect  flood  plain 
residents  but  would  not  reduce  propertv  damages.  These  measures  are 
contained  in  existing  Civil  Defense  and  emergency  programs,  however,  the 
possibility  of  improving  on  present  plans  was  considered.  An  improved  plan 
could  be  Implemented  within  a  short  time  bv  non-Federal  interests  at  a  minimal 
cost. 


.:'\rROi  :  .  vni  opmiznt  in  the  n.oon  plain 


Rf'guljti^  L  li^ !  so 

Thf  flood  plain  was  st.;.iied  with  the  view  of  applying  land  use  rontro! 
measures.  Tru.i  'ohan  ,jrea  of  the  flood  plain  is  almost  fullv  developed  and  verv 
lit'  le  opep  land  exists  how'-'ver,  and  many  land  use  regulation  measures 
r  ■lii,.  mlv  used  are  alreadv  part  of  State  and  local  policy.  Wetland  areas  are 
ogulateri  undo'-  State  U'gislation.  Subdivision  regulations,  zoning,  and  so  forth 
.  wittiin  '  le  authority  of  the  citv  of  Quincv  and  the  town  of  Praintree. 
.■Mthough  tfiis  studs  will  riot  address  regulatory  measures,  should  a  permanent 
'Ito  b,  ‘mp’^men’oi.i,  uon-1  *  deral  interests  must  agree  to  enforce  regulations 
to  prevent  obs'ru  tion  or  oncroai'hment  on  channels  that  would  reduce  their 
flood  carrvuig  capac  : v.  Non-Eederal  interests  are  also  required  to  enforce 
regulations  which  will  irunimi/e  damages  to  future  development  in  the  flood 
plum. 


Hire  ’  1  Acquire  ri'>od  Prone  Land 

Th''  acquisition  o!  flo.xl  plain  land  in  Town  Brook  watershed  normally 
requires  the  purctiase  cP  rr'sidences  or  businesses  since  the  flood  plain  is  nearlv 
fullv  developed.  Ttiis  situation  makes  this  measure  costlv  and  disruptive  and 
acquisition  was  droppt'd  in  favor  of  less  severe  measures.  The  citv  of  Quines  is 
currently  developing  plans  for  urban  renewal  in  the  business  district.  The  plans 
are  still  in  the  concept  stage  and  while  some  razing  of  buildings  ma\'  be 
necessary,  much  -d  the  new  development  is  envisioned  to  occur  in  present 
parking  areas,  nimelopo’-s  .ind  citv  offe  lals  are  cognizant  of  the  flood  hazard. 


ACCEPT  THE  DAM  AC, E 

Acceptance  of  the  flood  damage  would  not  meet  the  obiectives  of  this 
study.  Idle  "without  protect  condition"  .ilreadv  lists  the  regular  flood  insurance 
program  and  loi  ui  I'um.ige  efforts  as  measures  that  tfie  ntv  of  Qiiinr w  and  the 
town  of  Br.iintree  have  itnpleinenfe,'  to  reduce  or  alleviate  floor!  damages.  The 
piihlir  IS  not  willing  to  ar '  e|it  I  lend  .  i.eriges  ot  about  $,■?.  I  m  1 1 1  ion  annual  1  v  or 
the  threat  of  recur''ing  tE'-ods. 
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MITIGATE  SUFFERING  FROM  OAMAGE  AGCEPTEP) 

Flood  Insurance 

Roth  the  town  of  Braintree  and  the  city  of  Quincy  are  enrolled  in  the 
regular  flood  insurance  program.  Estimates  of  level  of  participation  in  the 
program  indicate  that  in  Quincy  a  significant  number  of  policies  ^950'  have 
been  taken  out  in  the  entire  city.  The  State  and  local  officials  could  expand 
the  education  prograio  for  flood  plain  properties. 


ANALYSIS  OF  PLANS  CONSIHERED  IN  PRELIMINARY  PLANNING 

Description  of  Plans 

Measures  which  passed  initial  iterations  are  combined  into  plans  for 
further  evaluation.  Three  basic  plans  were  formulated. 

1.  A  plan  centering  around  twin  8  x  8-1/2  foot  rehf'f  conduits  through 
downtown  Quincy  with  channel  work  in  the  Town  River  salt  marsh  and  culverts 
under  the  Southern  Artery  to  convey  floodwaters  to  Town  River  Bay  without 
inducing  flood  damages. 

2.  A  relief  tunnel  plan  to  reduce  flooding  with  a  deep  rock  tunnel 
bvpassing  floodflows  under  the  downtown  business  district.  Several  alternative 
inlet  and  outlet  locations  were  analv7ed. 

3.  A  nonstructural  plan  to  reduce  flood  damages  through  floodproofing 
and  a  flood  warning  system. 

The  above  plans  address  the  primarv  flooding  problems  in  the  watershed. 
Qther  measures  retained  for  evaluation  were  the  Old  Quincy  Reservoir 
improvements  and  easements  on  the  Town  Ftiver  salt  marsh.  These  measures 
were  valuable  or  essential  additions  to  the  three  basic  plans. 


Comparative  Assessment  and  Evaluation  of  Plans 


Relief  Conduit  -  The  relief  conduit  through  the  downtown  business 
district  of  Qi'incv  was  analyzed  at  a  sufficient  level  of  detail  to  determine 
cost:,  and  impacts.  The  project  provides  positive  net  economic  benefits  but 
under  ev-isting  conditions  this  alternative  is  unacceptably  disruptive  to  business 
activity  and  iransportation  in  Quincy.  Also  channel  enlargement  through  the 
Town  River  salt  n  irsh  would  be  required  and  would  in  effect  destroy  the 
At  -  ai  .1.  Farther  downs i-'-arn  at  the  Southern  Artery,  installation  of  new 
r  .1  o  lS  )t'l(J  di  r  i  :  tra.fic,  require  the  relocation  of  one  business  and 
•  liminate  the  :  amc  •  if  c  lock  which  was  part  of  the  former  Town  River 
Canal.  Once  installed,  the  presence  and  operation  of  the  relief  conduit  could 
inter ‘nre  with  rainbow  smelt  spawning  runs.  The  cost  of  the  relief  conduit 
wo  .  .1  about  !j2'j  million. 

Iveliel  ,  ...f  .e.  -  Alto-native  tunnel  alignments  and  sizes  were  studied  to 
e\ al  ,  benefits,  cos c.,  ant,  impacts 

Alternative  T'.'ets  -  '  he  first  tunnel  entrance  location  would  be  located 
adjacent  to  Town  Frook  just  upstream  of  the  MBTA  tracks  adjacent  to  School 
Street.  Tins  alternative  conforms  well  with  the  present  and  planned  drainage 
syst  I,,  for  Town  Brook  an  !  flood  plain  areas.  An  alternative  tunnel  entrance 
s'te  li- cated  to  the  south  near  the  intersection  of  Water  Street  and  Quincy 
'.  -u-iu  '.vas  considered.  This  entrance  would  require  a  shorter  tunnel,  but 
maior  c  cd:fica‘ions  to  local  drainage  works  and  a  relief  culvert  connector  to 
the  t"-  .el  would  he  nocessarv. 

Aliernati VC  Outlets  -  Tunnel  outlets  were  considered  at  an  array  of 
locations  (see  appendix  B)  along  the  Town  River  and  also  out  in  Town  River 
Bay.  A  tunnel  outlet  in  the  Town  River  marsh  just  downstream  from  Elm 
Street  (option  ?)  proved  to  be  the  shortest  and  least  expensive  alignment,  but 
would  cause  environmental  and  social  problems.  It  would  entail  channel 
excavation  and  destruction  of  the  salt  marsh,  and  impact  an  adjacent 
residential  area  and  convalescent  home. 

The  tunnel  outlet  a-  tlie  lower  end  of  the  wetland  (option  I)  eliminates  the 
unfavorable  Impacts  just  mentioned.  How'ever,  the  cost  of  increased  tunnel 
length  is  about  $1.7  million  as  indicated  in  Table  F-3  of  appendix  F.  Both  of 
these  alternatives  require  larger  culverts  under  the  Southern  Artery  and  under 
a  supermarket  parking  lot.  C'onstruction  of  the  culverts  would  take 
approximately  1.’’  rnoriths  and  would  disrupt  traffic  and  affect  the 
supermarket.  Placing  the  tunnel  outlet  at  the  lower  end  of  the  wetland  would 
require  the  use  of  a  por'ion  of  an  ad)acent  city  playground/ballfield  area  for  a 
maximum  of  two  years  clurinc  construction  of  the  tunnel  and  outlet  structure. 
Other  impacts  mclurie  the  taking  of  flowage  easements  in  the  wetland  to  insure 
that  thf're  is  no  encroachment  on  the  required  flow  area.  This  would  have  the 
coinciflent  fjenefit  of  preservintt  this  salt  marsh  in  its  present  state.  On  the 
east  (dowristream)  side  ot  the  Southern  Artery  easements  are  also  required  to 
insure  that  suffu  lent  ctiannel  widtfi  is  maintained. 


A  tunnel  outlet  extended  out  to  Town  River  Bay  (option  3)  was  considered 
as  having  less  environmental  impact.  It  could  be  located  east  of  the  Southern 
Artery  and  across  the  bay  on  Quincy  city  land.  This  v'ould  eliminate  the  need 
for  crossing  the  Southern  Artery  and  supermarket  parking  lot.  The  disruption 
during  construction  would  be  placed  instead  on  the  city  public  works  storage 
area. 


Alternative  Capacity  -  The  study  evaluated  8,  12,  and  1  5-foot  diameter 
tunnels.  The  1 5-foot  tunnel  was  sized  allowing  for  the  capacity  to  carry  the 
Standard  Project  Flood  (SPF).  The  tunnel  size  showed  positive  net  benefits,  but 
is  sized  above  the  discharge  capacity  of  the  upstream  drainage  system. 
Therefore,  the  full  capacity  would  not  be  used. 

The  12-foot  tunnel  has  a  capacity  approximately  equal  to  the  incoming 
drainage  system.  These  flows  have  about  a  one  percent  chance  of  occurrence. 
Preliminary  analysis  produced  results  that  showed  that  further  analysis  of  this 
alternative  was  warranted. 

The  8-foot  tunnels  also  showed  positive  net  benefits  but  did  not  have  the 
physical  capacity  to  handle  all  in-coming  flows  from  Town  Brook  and  upstream 
drainage  improvements. 

A  maximization  analysis  was  performed  to  determine  economically  the 
most  efficient  tunnel  size.  The  evaluation  determined  that  the  maximum  net 
benefits  occur  with  a  10.7-foot  diameter  tunnel.  Details  of  this  analysis  are 
shown  in  appendix  I. 

Nonstructural  Plan  -  With  the  generally  low  velocity,  low  stage  flooding 
that  affects  the  Town  Brook  flood  plain,  floodproofing  measures  can  be  applied 
to  structures  to  reduce  damages.  Types  of  measures  that  seem  most  applicable 
are  blocking  openings  and  installing  shields,  ring  walls  and  utility  cells.  In  many 
of  the  residential  properties  and  business  district  stores  it  will  not  be 
economically  feasible  to  keep  water  out  of  basements,  so  flooding  will  continue 
but  with  a  reduction  in  damages. 

For  all  floodproofing  measures  consideed,  unprotected  portions  of 
properties,  and  grounds  and  outside  equipment  would  still  be  vulnerable  to 
flooding,  cleanup  operations  would  still  be  required,  and  loss  of  business  would 
continue.  A  more  effective  flood  warning  and  emergency  evacuation  plan  ir, 
needed  in  conjunction  with  any  plan  centered  around  floodproofing.  Flooding 
depths  of  several  feet  in  urban  areas  could  leave  people  stranded  or  create  a 
safety  hazard.  Because  of  the  continuing  flooding  and  the  safety  hazard,  the 
people  in  the  flood  plain  oppose  fioodproofing  as  a  solution  to  their  flood 
problems. 

A  flood  forecasting  and  warning  plan  is  recommended  as  part  of  the  plan 
to  prepare  for  emergency  evacuation. 

Old  Quincy  Reservoir  -  The  improvements  at  the  reservoir  would  insure 
its  structural  and  operational  integrity  for  flood  control.  The  storage  at  the 
reservoir  is  adequate  to  provide  either  complete  control  or  appreciable 
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iii'^rlifirat  of  all  f!o,'  ‘v  ‘tv'-n  tfie  '“ontribiitin^  waterstied  up  to  the  magnitude 
cf  the  1'/“)*)  flood  of  I'  '■•I'd. 


Loral  interes",  ’-emoted  favorably  to  the  measures  proposed  at  tfio 
reservoir.  Tfie  n.d  to  the  safetv  of  the  dam  and  eliminate  the  flooding  caused 
bv  the  overflows  and  we-re  retained  for  further  study. 


^  ^LL'SIONS  (Sr  f^LLMVC,  Of-  PR  FJ.  t\1I\AR  Y  Pl.•^^'^' 

Based  on  p...;;'  '  fu  and  evaluations  the  following  com  lusioris  were 

reaefio  on  ea'i  h  r-f  :he  plans. 

Relief  Cor^riu.’  r*  p'an  would  provide  the  neressarv  flood  protection  to 
dow'  t.jwn  Oui''''''v;  ' :  iwi  M'T .  ■  ould  be  unac<  eptablv  disruptive  to  business 
activitv.  transp(>ri T  ;■,  ,  .-.i  d  ronmental  values.  Therefore,  it  was  dropped 
from  fiirtfier  consrdera*  .••  . 

Relief  Tu'  '  .s,  -.  )f  e.  onomics  and  luipa'  's  of  a  relief  tunnel  plan 

indicate  that  pLc  nira:  ob,”'  f.v's  rou'.d  be  addressed  while  retaining  positive  net 
benefits  and  providing  pl.u’  features  to  avoid  serious  impacts.  Therefore  this 
plan  would  be  reta.'-ed  tor  di'tailed  analysis.  Concerning  the  selection  of  the 
inlet,  the  alternative  inlet  adpi'  ent  to  School  Street  and  Town  Brook  was  less 
disruptive  and  ''ontor'iieri  witli  present  and  future  drainage  plans;  and  was 
therefore  selected.  The  nutlet  at  the  ownstream  reacfi  of  the  Town  River 
marsfi  was  Pie  "inst  .r  efiMlde  in  terms  of  costs  and  environmental  impacts. 

Of  'he  thr.':  •  /;i  ,  '  s;  a'-.i!  v/ed.  I  2  .ind  lb-foot)  the  i2-foot 
diameter  t  mne'  was  ‘.rdo  ten  Pm  -letailed  studies.  All  three  sfioweii  positivi' 
eeonomi'  s.  However,  t'”'  S-tv'o'  tunnel  was  sized  below  tfie  capacitvof 
incoming  flaws  am'  a  '  I'd  'esidt  r'  liigfi  residual  damages.  In  rompansori.  the 
lb-foot  tunne'  'Aa'.  '  '1  h. indie  SPP  Hows.  t)iil  be'  ause  of  the  I'apacitv  of  the 

ini  oniing  dr  im  .I’e  s\',ratii  '',<".e  flows  -would  never  rear  h  t)>e  tunnel.  Therefore, 
hPr-  proteofioo  ■'  *'  s.H  n!a;-'  would  niif  he  ,K  hieved.  Tt'e  '?-fviot  tunnel 

represented  the  •  •  'e  'h  i'  •  '  I  'selv  rri.it' hrd  incoming  flows  aurf  nrovided  a 

lOO-year  '•■ve'  si  l  -  .-,r  a,.,  f  ^ 

N'o'-s!’-  |.  ’.'ll  r  ,  ■  -e.  -,,,t  redu'c  flooding  m  ffie  flood  plain 

areas  h  it  does  pr  -  ,  a'e  ,  ■  .■  I’,-,  a  ■  mru'  inj;  flood  d, images.  \1a|or  drawhaeks 
ippe  e  '  '  '  !'■  1  !'  ‘  :  r  >'i.  a  '  far  i  n ;  s  app'  '.ii  f-,  and  also  the  high  |e  ve  I 

( .SO  p,  d  p  •  , . .  a  '  !  d.i'i  ,  'upa'ea'Tit  at  lO'i,  I  fow  e  ve’  .  ber.i  i  ise 

of  t‘  '■  '  iv  T  i'  '•  ■  ■  ‘  '!■  for  .in  dte'-nate  .ipjiroai  h.  this  plaii 

w  i--.  r  '■  r  I  ■o',  ,  .a 


Old  Quincy  Reservoir  -  The  improvement  measures  would  be  an  important 
ingredient  to  insure  that  flooding  is  reduced  in  the  watershed.  This  is 
especially  important  to  the  relief  tunnel  plan  which  addresses  damages  by 
reducing  flooding.  Two  potential  problems  prevail.  The  overflows  around  the 
dam  cause  flood  damages  to  residential  areas  near  the  dam.  More  serious  is  the 
threat  of  dam  failure.  Such  an  event  would  cause  catastrophic  problems  in 
Braintree  upstream  of  Route  3.  The  discharges  through  the  Route  3  culverts 
would  exceed  the  capacity  of  the  downstream  relief  conduit  and  tunnel  system 
and  would  essentially  negate  the  benefits  of  these  measures  if  such  an  event 
occurred.  Because  of  the  potential  impact,  the  reservoir  improvements  were 
made  part  of  the  relief  tunnel  plan. 
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ASSESSMENT  AND  EVALUATION  OF  DETAILED  PLANS 

■^wo  alternative  plan .  will  be  analysed  in  the  final  system  of  armunts. 
These  two  are: 

1.  A  relief  tunnel  plan  with  improvements  at  Old  Qumcy  Reservoir. 

2.  A  nonstrurtural  plan. 

These  two  plans  will  be  evaluated  against  a  without  project  condition  that 
assumes  the  completion  of  all  local  drainage  works  throughout  Braintree  and 
Quincy. 


PLAN  A  -  RELIEF  TUNNEL 

Description 

The  plan  consists  of  the  tunnel  alternative  supplemented  by  improvements 
at  the  reservoir.  The  main  features  of  this  plan  are: 

1.  A  12-foot  diameter.  '*060-foot  long,  concrete  lined  tunnel  constructed 
in  rock  1  30+  feet  below  ground. 

2.  The  tunnel  inlet  would  be  located  just  off  School  Street  adjacent  to 
the  "Red  Line"  of  the  MBTA  and  the  proposed  fiergin  Parkway.  The  inlet 
structure  would  be  about  AO-feet  x  50-feet  in  size  and  will  accept  flows  from 
Town  Brook  and  from  the  proposed  relief  drainage  conduits  along  Bergin 
Parkway.  The  structure  will  be  designed  to  act  as  a  sediment  trap  and  will 
have  access  provisions  for  cleanout  and  maintenance. 

3.  Normal  flows  would  be  allowed  to  pass  in  the  present  Town  Brook 
channel  through  downtown  Quincy  and  the  lower  reaches  of  the  stream.  Any 
normal  flow— about  100  rfs  is  expected— can  be  accommodated. 
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4.  The  tunnel  outlet  is  planned  at  the  lower  reach  of  Town  f^iver  just 
upstream  of  the  Southern  Artery.  The  outlet  structure  would  be  constructed 
adjacent  to  the  wetland.  Excavation  would  be  planned  to  permit  exit  of  the 
tunnel  outflows  into  the  wetland  area.  No  excavation  is  necessary  in  the 
wetland  itself. 

5.  Flooding  easements  would  be  obtained  in  the  wetland  to  insure  that 
encroachment  on  the  wetland  area  does  not  take  place  since  the  total  present 
flow  area  is  needed  to  safely  pass  floodflows  out  of  the  wetland. 

6.  New  culverts  would  be  constructed  under  the  Southern  Artery  and 
adjacent  supermarket  parking  lot.  In  conjunction  with  this,  the  left  bank  of 
Town  River  downstream  of  the  Southern  Artery  would  have  to  be  widened  to 
provide  sufficient  channel  capacity.  Flap  gates  on  the  downstream  end  of  the 
culverts  would  be  installed  to  preserve  present  conditions  in  the  Town  River 
wetland  and  lower  reaches  of  Town  Brook  during  high  tide  events. 

7.  Modifications  at  Old  Quincy  Reservoir  dam  would  include  a  new 
spillway  and  outlet  structure,  flattening  of  the  downstream  slope,  repairs  to  the 
stone  protection  on  the  upstream  slope  and  regrading  the  top  of  the  dam  to 
elevation  +85. 

8.  Control  of  the  Old  Quincy  Reservoir  to  maintain  normal  water  level  at 
approximately  elevation  73.4  feet  which  provides  storage  for  flood  control. 

9.  A  dike  along  the  north  shore  of  the  Old  Quincy  Reservoir  to  prevent 
overflows  from  the  reservoir  into  Lakeside  Drive. 

10.  The  enlarged  emergency  spillway  at  the  Old  Quincy  Reservoir  would 
provide  sufficient  capacity  to  pass  the  standard  project  flood  with  freeboard 
and  the  probable  maximum  flood  with  the  pool  level  at  the  top  of  dam. 

11.  A  flood  warning  and  evacuation  plan  to  protect  against  infrequent 
storms  which  are  very  severe  in  nature.  This  is  needed  as  a  storm  of  rare 
intensity  could  produce  flows  in  excess  of  the  design  capacity  of  the  project. 

The  plan  would  have  three  major  components:  a  warning  system,  warning 
dissemination  process,  and  an  evacuation  plan.  See  Appendix  F  for  more  detail. 

A  practical  flood  warning  plan  for  Town  Brock  would  be  composed  of  an 
automatic  flood  alarm  system  and  manual  observations.  Potential  locations  for 
the  alarms  would  be  at  the  Old  Quincy  Reservoir,  at  the  tunnel  entrance,  and  at 
Revere  Road  or  the  storm  gage.  These  alarms  would  be  supplemented  by 
observers  to  monitor  water  level  along  the  brook. 

The  dissemination  of  the  flood  warning  must  be  done  to  reach  the  entire 
flood  plain.  For  the  Town  Brook  area,  a  combination  of  radio  announcements, 
door-to-door  warnings,  and  telephone  warnings  would  be  used.  The  warning 
would  describe  the  appropriate  course  of  action  for  the  affected  individuals  or 
structures.  A  plan  would  be  developed  to  identify  evacuation  routes  and 
shelters. 
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l?)ecause  o!  hk  I'-vel  of  protection  provided  bv  other  components  of  the 
Dlan.  the  u'^e  of  flood  warnings  in  Town  Brook  would  be  infrequent.  This  would 
requ.re  exn^  attention  to  be  sure  that  procedures  are  kept  current  and 
c-quipr,  'Ont  irn.  Mitalned. 

12.  Measures  to  maintain  the  water  qualitv  would  be  designed  into  the 
-•'el  so  that  discharges  are  equal  to  or  better  than  the  quality  of  streamflow 
under  normal  conditions.  The  procedures  being  considered  include 

ng  the  tunne  .  in  -rtiitn  of  oxygen  or  pumping  the  tunnel  dry.  Specific 

■  'ooi  a'i.  1  procedures  would  evolve  throughoiit  the  design  process 
a  ore  U  .ors  .ire  .iiiaiv.tec;. 

C'Ct  Assessment 

fee  major  impart  P  ac  A  would  be  a  reduction  in  flood  damages  of 
si.  ^7  mill  on  arnu.i’A.  ■'os  benefit  would  be  realized  at  a  cost  of  $1.5  million 
aitni.ailv  '-‘Milting  m  annual  net  benefits  of  about  one  half  million  dollars.  The 
benefit  t.i  'ost  rati  for  tins  plan  is  1.74  to  1. 

In  Braintree,  the  ,  .-ris  at  the  reservoir  would  eliminate  the  potential  for 
overflow  into  Lakeside  Fbr;\'e  and  therefore  eliminate  this  flooding.  By 
providing  the  outlet  works  needed  to  maintain  a  draw'down  level  in  the 
reservoir,  flood  storage  would  be  provided  for  about  7  inches  of  runoff.  This 
storage  is  adequate  to  provide  either  complete  control  or  appreciable 
c.ndifioation  of  al'  fp-ods  from  the  contributing  watershed,  up  to  the  magnitude 
-.f  flood  of  recor-l.  flows  above  this  level  would  pass  under  control  over  the 
spillv.ay.  These  measures  at  tf'.c  reservoir  would  eliminate  the  potential  for 
dam  failure.  Dow  nstream  of  the  reservoir  the  installation  of  planned  new 
culverts  bv  the  town  and  State  would  keep  water  from  overtopping  road 
crossings  and  elirninate  flood  damage  to  all  but  a  few  properties. 

These  reservoir  measures  would  have  only  minor  environmental  impact. 
The  lake  level  operatiori  schedule  wotild  improve  that  presently  strived  for 
through  a  manual  trial  and  error  procedure.  Therefore,  no  changes  in  lake  level 
are  anticipated.  On  the  north  shore  where  the  dike  is  planned,  one  cluster  of 
trees  mav  have  to  be  removed.  With  a  maximum  height  of  4  feet  the  dike  will 
be  visible,  but  no  views  from  Lake  iide  Drive  would  be  impaired. 

The  relief  tunnel  would  be  constructed  underground  and  would  therefore 
require  subsurface  easements  from  affected  properties.  At  the  inlet  a  40-foot 
X  50-foot  inlet  structure  would  be  required  to  receive  floodflows.  Normal 
streamflows  would  contmue  to  pass  through  the  present  Town  Brook  Channel. 
The  outlet  structure  is  loc.itcH  at  the  lower  end  of  the  Town  River  wetland  just 
upstream  from  the  Southern  Artery  and  will  increase  flow-'  rates  into  the 
wetland  from  770  rfs  !o  l.sqo  rfs  for  the  100-\ear  storm. 

The  tunnel  provules  the  I'apacitv  to  pass  the  100-vear  floodflows  and 
would  provide  this  level  of  protection  from  Town  Brook  flooding.  The  actual 
flood  protectKtn  that  is  rcrriv''  *  bv  all  flood  prone  areas  is  dependent  not  only 
on  the  tunnel  hut  :i|s-i  op  the  loe.d  drain.ige  system  which  removes  local 
inflow's. 


The  relief  tunnel  would  be  designed  so  that  it  would  have  no  deleterious 
effects  on  water  quality.  When  operational  the  tunnel  would  have  the  potential 
to  release  anoxic  waters  into  Town  River.  This  potential  would  continue  to  be 
assessed  during  design  and  features  included  to  avoid  water  degradation. 

Construction  of  the  tunnel  carries  with  it  many  impacts  typical  at 
construction  projects:  traffic,  equipment  noise,  and  local  disruption.  Much  of 
the  work  is  underground  though  and  would  be  done  with  little  observable 
impact.  The  tunnel  will  be  constructed  from  the  outlet  end  and  in  this  area  the 
impact  will  last  1-1/2  to  2  years.  A  total  of  about  25,000  cubic  yards  fey)  of 
rock  will  have  to  be  excavated.  The  material  will  be  hauled  away  by  trucks  at 
a  rate  of  about  one  truck  per  hour. 

A  disposal  site  for  the  rock  has  not  yet  been  evaluated.  This  will  be  done 
during  design  studies.  Potential  methods  of  disposal  are  commercial  use  as  fill 
or  aggregate  or  use  by  the  city  of  Quincy,  which  has  expressed  interest  in 
taking  the  rock  for  its  public  works  projects.  Approximately  3,500  cubic  yards 
(15  percent  of  the  total)  will  be  used  in  fill  or  stone  protection  at  the  Old 
Quincy  Reservoir  and  connector  channel.  Excess  materials  may  also  be 
disposed  of  in  abandoned  quarries  nearby  or  at  locations  acceptable  to  local 
officials,  which  will  not  adversely  affect  the  environment. 

The  installation  of  box  culverts  under  the  Southern  Artery  would  require 
disruption  of  traffic.  By  limiting  construction  to  half  of  the  highway  at  one 
time,  nearly  full  traffic  flow  can  be  maintained  through  three  lanes. 

Construction  at  the  outlet  will  also  require  about  3  acres  of  work  area  for 
equipment  and  material  storage.  This  would  require  use  of  a  city  recreation 
area  adjacent  to  Town  River. 

The  construction  of  the  box  culverts  through  the  supermarket  parking  lot 
would  cause  a  one-half  year  disruption  at  the  market. 

Across  the  Southern  Artery  there  is  a  500-foot  reach  of  Town  River, 
where  the  left  bank  would  have  to  be  excavated  to  provide  a  minimum  40-foot 
width.  Oust  downstream  of  the  Southern  Artery  are  the  remains  of  an  old  rock 
dam  and  stonewall  that  were  part  of  the  Town  Brook  Canal. 

Mitigation  Requirements 

Potential  areas  of  mitigation  include  measures  to  prevent  water  quality 
problems  from  developing  in  the  tunnel,  providing  supplemental  parking  for  the 
supermarket  at  the  Southern  Artery  and  proper  handling  of  the  remains  of  a 
lock  basin  which  was  part  of  the  former  Town  Brook  Canal. 

Water  Quality  Measures 

The  proposed  relief  tunnel  would  be  designed  to  operate  during 
floodflows.  During  periods  of  normal  flow,  water  would  pass  down  Town  Brook 
and  not  enter  the  tunnel.  The  water  in  the  tunnel  would  remain  standing  until 
the  next  high  flow  period.  If  the  tunnel's  contents  stay  aerobic,  the  water 


discharged  would  be  the  same  as  inflows  and  would  cause  no  problem.  If  the 
water  turns  anaerobic,  however,  odors,  hydrogen  sulfide,  and  methane  gas  could 
be  produced  and  iron  and  manganese  converted  to  soluble  forms.  The  role  of 
:he  mitigation  measures  would  be  to  prevent  water  quality  problems  from 
developing. 

Potential  .v.iter  quality  problems  are  being  addressed  by  incorporating 
into  the  tunnel  design  a  water  circulation  system.  The  system  is  designed  to 
work  n  the  natural  fluctuation  of  the  tides,  bee  Appendix  D  for  details. 

The  Corps  would  conduct  future  studies  related  to  water  quality  aspects 
of  the  diversion  tunnel.  Potential  problems  related  to  long  term  storage  of 
water,  oxygen  depiction,  saltwater  intrusion,  gas  generation,  etc.,  would  be 
adciessed  along  with  evaluation  of  impacts  downstream  in  Town  River  due  to 
the  i-lischarge  of  water  from  the  tunnel.  Measures,  both  structural  and 
nonsti  uctural,  to  alleviate  water  quality  problems  in  the  tunnel  and  downstream 
would  be  investigated  further,  and  a  recommended  plan  of  action  formulated. 
Laboratory  studies  of  long  term  storage  of  Town  Brook  and  seawater  would  be 
performed  to  simulate  tunnel  conditions  and  assist  in  determining  the  potential 
for  water  quality  degradation  and  arrive  at  a  system  design. 

Supermarket  Parking 

The  cor<^truction  of  the  box  culverts  under  the  supermarket  parking  lot 
could  be  a  disruption  to  tfic  market.  Arrangements  w'ould  be  made  to  install 
the  culverts  with  tie  idea  of  minimizing  disruption.  The  construction  will  be 
done  in  stages  in  conjunction  with  crossing  the  Southern  Artery.  This  would 
keep  access  open,  to  the  main  parking  area  in  front  of  the  store.  The  use  of 
precast  box  culvert  sections  would  also  be  considered  to  reduce  construction 
time.  A  third  feature  would  be  the  construction  of  a  temporary  parking  area  on 
the  west  side  of  the  store.  This  would  permit  the  store's  customers  to  park 
away  from  the  construction.  Playground  equipment  in  the  area  could  be 
accommodated  along  the  edge  of  the  wetland  or  moved  to  another  section  of 
this  city  recreation  area.  Following  construction,  the  market's  parking  area 
would  be  resurfaced  and  the  temporary  parking  area  returned  to  recreation  use. 

Town  Brook  ('ana! 

The  proposed  pro|e(  t  area  includes  a  ruined  lock  basin  of  the  Quinev 
Canal  (c.  182^*1.  This  is  a  timber  and  stone  structure  in  a  deteriorated 
condition.  It  is  anticipated  that  the  lock  structure  could  be  impacted  by 
channel  widening  in  this  area.  Therefore,  in  the  next  stage  of  project  planning, 
the  Corps  would  seek  a  determination  of  eligibility  for  the  National  Register  of 
Historic  F’laces  for  this  structure.  If  the  lock  is  determined  eligible,  plans 
w'ould  then  be  undertaken  for  mitigation  of  the  project  impact  upxtm  the  lock 
remains. 

Implementation  R esponsibil it les 

Cost  Allocation  ■  The  measures  proposed  for  this  project  are  single 
purpose  floofi  eontrol  and  as  such  all  costs  are  allocated  to  flood  control. 


Cost  Apportionment  -  The  apportionment  of  costs  between  Federal  and 
non-Federal  interests  are  computed  to  reflect  two  policies: 

1.  The  existing  cost  sharing  legislation,  and 

2.  The  President's  cost  sharing  policy. 

Existing  Cost  Sharing  Legislation  -  Sharing  of  costs  between  Federal  and 
non-Federal  interest  for  the  construction,  operation,  and  maintenance  of  the 
Town  Brook  flood  control  project  is  based  on  the  requirements  established  as 
Federal  policy  for  "local  protection"  improvements.  Linder  this  policy,  the 
Federal  government  would  be  responsible  for  all  flood  control  construction 
costs  and  non-Federal  Interests  would  be  required  to  provide,  without  cost  to 
the  United  States,  all  lands,  easements,  and  rights-of-way  necessary  for  the 
construction  and  operation  of  the  local  protection  project.  Non-Federal 
interests  would  also  bear  the  cost  of  operating  and  maintaining  project  features 
after  construction  in  accordance  with  Federal  requirements. 

President's  Cost  Sharing  Policy  -  This  policy  requires  that  the 
Commonwealth  of  Massachusetts  contribute  5  percent  of  project  construction 
costs  for  flood  control.  Construction  costs  are  defined  as  all  costs  apportioned 
to  Federal  and  non-Federal  interests  for  implementation  of  the  Federal  project. 

In  addition,  there  is  a  20  percent  non-Federal  contribution  for  structural 
and  nonstructural  flood  damage  reduction  measures.  The  current  procedure 
still  requires  that  non-Federal  interests  will  acquire  lands,  easements,  and 
right-of-way  for  the  project  with  the  Federal  government  reimbursing  the  non- 
Federal  interests  for  any  amount  expended  in  excess  of  the  20  percent. 

The  Federal  and  non-Federal  share  of  the  project  first  costs  for  the  two 
cost  sharing  policies  follow. 


Federal 


Existing 

Legislation 

$20,575,000 


President's 

Policy 


$15,562,000 


Non-Federal 

State 

Sponsors 

Total  Non-Federal 


1.038.000 

175.000  4,150.000 

l7'5,00O  'i.lS'g.OOO 


Total  Project  First  Cost  $2O,750,o0O 


$20,7TD7ro?7 


Federal  Responsibilities  -  The  Federal  government  would  design  and 
prepare  detailed  plans  and  construct  the  project,  after  Congressional 
authorization  and  funding  and  after  receipt  of  the  non-Federal  share  of  the 
investment. 


Non-Federal  Responsibilities  -  Letters  of  assurance  will  be  required  from 
the  Comnnonwealth  of  Massachusetts,  city  of  Quincy,  and  town  of  Braintree 
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indicating  their  willingness  and  ability  to  participate  in  the  project  and  to 
fuhill  the  conditions  of  local  cooperation.  In  addition  to  furnishing  project 
lands  and  e  asements,  local  interests  would  be  responsible  for  utility  relocations 
!-equired  by  the  plan,  for  the  reconstruction  of  certain  culverts  and  pavements, 
for  damages  resulting  from  the  construction,  and  for  preventing  encroachments 
on  the  improved  channels  and  ponding  areas. 

P‘  blic  Views 

Throughout  the  study,  public  views  have  been  incorporated  into  the  plan 
formulation  proces".  ti.is  input  has  been  received  from  Federal  and  non- 
Federa!  agencies  as  well  as  the  public  in  general  (see  Appendix  C  for  details). 

Views  jf  Federal  Agencies  -  The  U.S.  Fish  and  Wildlife  Service  has  been 
d  ectly  involved  in  the  study.  Throughout  the  plan  formulation  process  the 
Service  has  stressed  the  importance  of  protecting  the  natural  resources  of  the 
watershed,  including  the  smelt  spawning  area,  the  salt  marsh  and  other 
wetlands.  This  •.  mnel  plan,  as  formulated,  would  not  adversely  affect  these 
resources  and  urges  their  protection. 

Views  of  ’^'on-Federal  Agencies  -  The  city  of  Quincy  and  the  town  of 
Braintree  ha  ,e  been  major  supporters  of  this  study,  first  by  seeking  assistance 
in  resolving  flooding  problems  and  then  in  the  plan  formulation  process.  Both 
muri'cipalities  support  the  concept  of  a  tunnel  plan  to  alleviate  flooding 
problems. 

The  Commonwealth  of  Massachusetts  has  been  directly  involved  in  the 
study.  Through  the  Metropolitan  District  Commission  (MDC)  the 
Commonwealth  has  worked  directly  in  supporting  the  study  financially  and 
through  active  participation.  Commonwealth  agencies  have  been  closely 
involved  in  the  Town  Brook  study  through  participation  in  the  planning  and 
construction  of  major  transportation  facilities  and  sewer  projects.  Close 
coordination  has  been  maintained  throughout  the  study  and  the  Commonwealth 
supports  the  concept  of  a  tunnel  plan  to  reduce  flood  damages. 

Individual  citizens  and  residents  have  supported  the  tunnel  concept  to 
alleviate  flood  damages.  They  feel  strongly  that  living  conditions  in  the  flood 
plain  would  improve  after  flood  control  is  provided. 


PLAN  B  -  NONSTRUCTURAL  PLAN 


Hescription 


Reducing  flood  damages  through  nonstrurtural  measures  is  done  largelv 
through  floodproofing,  a  flood  warning  and  evaruation  plan,  and  use  of  storage 
in  the  existing  Old  Quincy  Reservoir  for  flood  control.  The  plans  for  the  four 
major  flood  pool  areas  follow.  Refer  to  appendix  P  for  detailed  analysis. 

Brook  Road  Pool  -  There  is  a  mixture  of  residential,  cornmeri  ;al.  am, 
industrial  properties  in  the  area.  The  residential  section  contains  about  100 
single  family  homes  which  could  have  up  to  feet  of  "Aater  in  the  basement. 
The  two  approu-'hos  most  feasible  to  reduce  damages  to  these  homes  were 
utility  cells  or  ringwalls. 

The  utility  cell  is  an  8-foot  x  8-foot  reinforced  concrete  cell  with  a 
watertight  door  (see  figure  6).  The  cell  would  be  constructed  in  the  basement 
TO  nrotect  the  furnace,  electrir  switchlxix.  gas  and  electric  meters,  and  hot 
water  heater.  This  type  of  structure  was  applied  when  flood  inundation  in  the 
basement  could  be  greater  than  f  feet.  \X'hen  the  antir  ipatc'd  flooding  depth  is 
less  than  3  feet  deep,  the  c  ell  is  reduced  to  an  8-foot  x  8-foot  reinforced 
waterproof  concrete  wall.  Access  is  by  steps  rather  than  bv  door. 

With  the  utility  cell,  damages  to  the  property  wmild  not  be  eliminated, 
but  the  major  utilities  would  be  protected.  Other  items  m  the  basement,  and 
properties  and  grounds  would  rontinue  to  sustain  damage. 

In  flood  plain  areas  where  homes  are  '  lose  together,  protection  cmuld  be 
obtained  by  construction  of  a  reinforced  concrete  nngvsall  around  clusters  of 
homes.  The  proposed  wall  would  be  fared  with  brirk  veneer  and  would  be 
provided  w'lth  access  openings  and  closures  for  eai  h  home.  Sump  Dumps  would 
be  needed  to  drain  interior  areas. 

There  are  also  2b  industrial  and  c<)iTimer(  lal  buildings  iri  this  areo.  Most 
of  these  properties  are  of  block  construi  t ion  on  a  concrete  slab,  f  lic'se 
properties  can  be  floodproofed  by  waterproofing  the  block  vails  up  to  a  fieiglit 
of  2  feet  and  preparing  flood  shields  to  block  openings  dm  mg  flooding.  Inierio 
pumping  capability  rnust  be  provided  to  discharge  seejiage. 

Shoppirig  Center  Pool  In  the  downtovn  busmess  distr-'  t  of  c'''iini  \ 
flooding  is  causecf  bv  baclswafer  from  Town  Brook  whe  h  is  forced  tlirough 
underground  drains  and  seepage  during  high  Hood  stages.  This  is  r, -inpoiimfed 
by  surface  flooding  because  tfierc  is  no  outlet  [or  Iik  al  draniage. 
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60  area  businesses  are  prone  to  flood  damage.  It  is  not  feasible  to 
Keep  ti'  Hiwaters  out  of  these  basements.  Flap  gates  installed  on  drainage 
pipes  to  I  '^event  backup  How  would  not  be  effective  because  of  unmapped 
drains  and  seepage  flooding  sources.  Therefore,  the  primary  floodproofing 
measure  in  this  area  is  ‘he  ,se  of  utility  cells  to  protect  major  utility 
a.estments.  busine.se'  would  have  to  rely  on  flood  insurance  to  provide 
economic  rehei  froiii  flood  damages. 

bigelow  Si.' net  ‘  ool  -  In  the  Bigelow  Street  pool  there  are  about  30 
residt  "''es,  ^  'pnrnmeTcial  and  2  public  buildings  susceptible  to  flooding. 

.  amag!"  mii.c  e  .■duced  by  utility  cells. 

amtree  Pool  The  major  source  of  flooding  here  is  overflow  from  Old 
Qu,ncy  iTes  ■'■voi  .  Uaie'"  nvcrMosvs  the  north  shore,  flowing  down  through 
about  3  5  resKP'r  ■  al  properties  in  the  Lakeside  Drive  area.  Most  of  the  flow  is 
nailow  overlarid  iioodirig  with  some  velocity.  Damage  is  largely  confined  to 
...isements.  wna  ►  ,re  concrete.  Floodproofing  measures  to  keep  water  out  of 
basements  shoi.  d  be  feasible. 

■3  !i"'Od  Aarn  ind  evaluation  plan  would  be  an  essential  part  of  the 
f loodproofinp  plan  t',,  ’-  rhe  Town  Brook  flood  plain.  The  properties  would  be 
surrounded  bv  flood  vK.:er  and  access  would  be  difficult  and  restricted.  The 
town  of  Braintree  and  the  r,ty  of  Quincy  now  have  a  basic  warning  and 
evacuation  plan  impU  niented  through  the  fire  and  police  departments  and  its 
Civil  Defense  operations. 

Reservoir  Operation  -  An  important  nonstructural  measure  in  the  upper 
basin  Is  the  continued  use  of  the  storage  potential  in  the  existing  Old  Quincy 
Reservoir  to  reduce  the  peak  runoff  rate  from  the  upper  1000  acres  of  drainage 
area.  This  involves  operating  so  as  to  maintain  the  normal  pool  level  about  7- 
1/2  feet  below  the  existing  spillway  crest  elevation. 

Flood  Warning  and  Evacuation  -  An  important  part  of  Plan  B  would  center 
around  a  flood  warning  and  evacuation  plan.  The  mechanics  and  operation  of 
this  plan  would  be  about  the  same  as  spelled  out  for  Plan  A  and  Appendix  F. 
Because  of  frequent  flooding  problems  on  Town  Brook  this  could  mean  frequent 
use.  This  would  help  keep  personnel  familiar  with  Town  Brook.  However,  care 
would  be  required  to  avoid  overuse  of  the  svstem  for  minor  flooding,  which 
could  dilute  the  plan’s  ef  U'rtiveness  during  more  critical  situations. 

Impact  Assessment 


The  ma)or  impact  of  this  plan  would  be  a  reduction  in  flood  damages  of 
$367,000  annually.  Tliis  benefit  would  be  realized  at  a  cost  of  $1  34,000 
annually.  The  ri’sultant  tx-nefit  to  cost  ratio  is  1.43  to  I.  .Since  not  all  damages 
are  eliminated,  residual  damage  of  $I.‘>  million  per  vear  would  occur  on  the 
average. 

The  flooding  would  ''ontinue  to  occur  so  residents  would  need  to  be 
evacuated  tiuring  e.v  b  tlood  .and  el'-anup  will  be  required.  Businesses  would 
suffer  bisruptioiis  auri  losses,  \t'itb  repeated  flooding,  properties  would  tend  to 


There  would  be  construction  impacts  during  installation  of  utility  cells 
and  ringwalls.  Construction  equipment  and  procedures  would  result  m  an 
increase  in  noise,  dust  and  traffic.  This  impact  would  occur  within  the 
residential  and  business  areas  being  protected. 

To  realize  the  damage  reduction  potential  of  th.e  floodproofing  measures 
property  owners  would  have  to  take  an  active  role  in  maintaining  and  installing 
floodproofing  components  and  heeding  flood  warnings.  Without  this  cooperation 
the  plan  would  be  ineffective. 

No  major  impacts  are  expected  on  the  natural  resources  as  a  result  of 
implementing  the  nonstructural  plan. 

Evaluation  and  Trade-Off  Analysis 

In  a  nonstructural  plan  to  reduce  damages  along  Town  Rrook. 
floodproofing  measures  are  the  most  feasible  approach.  In  general,  flooding 
velocities  and  depths  in  the  problem  area  were  not  of  sufficient  magnitude  to 
warrant  relocation  of  properties  so  relocation  was  not  evaluated  further  as  it 
would  be  more  expensive  and  disruptive  to  the  rommunitv.  There  is  very  little 
vacant  land  in  the  area  to  absorb  relocated  housing,  businesses  and  new 
development.  Therefore,  any  relocations  would  probably  be  a  loss  to  the 
coiTimunitv.  With  the  lack  of  vacant  land  there  is  also  no  possibility  for  zoning 
as  an  applicable  measure. 

A  primary  floodproofing  measure  is  the  utility  cell  located  in  the 
-isement.  An  alternative  which  provides  the  same  level  of  protection  as  a 
utility  cell  in  the  basement  is  the  first  floor  utility  room.  The  cost  of  the 
basement  utility  cell  is  slightly  higher  but  is  genorallv  prelerable  to  the  added 
room  since  in  many  instances  additional  structural  area  is  not  available. 

With  the  proposed  utility  cell,  basements  would  continue  to  flood. 

Existing  foundations  cannot  be  made  waterproof  but  they  could  be  replaced 
with  reinforced  concrete  foundations.  However,  these  would  be  more  costiv 
and  more  disruptive  than  allowing  water  to  enter  the  basements. 

Mitigation  Requirements 

The  nonstructural  plan  would  not  have  an  unpact  on  resources  that  would 
require  mitigation. 

Implementation  Respiansibilities 

('lost  Allocation  -  AH  projer't  costs  are  .i!|o<  ro  flood  (ontro) 
purposes. 

d'ost  Apportionment  .  As  with  t'le  roll'd  tuunrd  pl.iu.  the  apportionment 
of  costs  are  computed  to  reflect  the  existi'ig  '  ost  sh.i’ mg  legislatusn  and  the 
President's  rost  shai  ing  polu  v. 


f-x  sting  Cost  *^haring  Legislation  -  Under  this  policy  the  Federal 
ive^nt,  ent  Id  pick  up  80  percent  of  the  construction  and  lands  rights  costs 
‘o-  t’lo  ^  ,tructura!  measures.  Non-Federal  interests  would  pick  up  20 
perceru. 

President's  Cost  Shai mg  Policy  -  The  apportionment  is  the  same  as  for 
t  ie  str  jctural  measures  in  the  tunnel  plan.  The  Commonwealth  would  be 
qu  ■  to  pay  percent  of  the  costs  and  non-Federal  interests  would  pay  20 
per  cer  . 

The  hr-detai  and  non-Federal  cost  for  tlie  two  cost  sharing  policies  follow. 

Existing  Pres:"'ent's 

Legislation  Policy 

Federal  $2,103,000  $1,972,000 

Non-Federal 
State 
Sponsors 

Total  Non-Federal 

Total  Proiec*  First  Cost  $2,629,000  $2,329,000 

Federal  Responsibilities  -  The  Federal  government  would  design  and 
prepare  retailed  plans  and  coristrurt  the  project,  after  Congressional 
authorisation  and  funding  and  after  receipt  of  the  non-Federal  share  of  the 
investment. 

Non-Federal  Responsibilities  -  Letters  of  assurance  will  be  required  from 
the  Commonv, eal t!i  of  Massachusetts,  citv  of  Quincy,  and  town  of  Braintree 
indicating  their  willingness  and  abilitv  to  participate  in  the  project  and  to 
fulfill  the  conditions  of  loc'al  cooperation.  In  addition  to  furnishing  project 
lands  and  easements,  local  interests  would  be  responsible  for  utility  relocations 
required  bv  the  plan  and  for  damages  resulting  from  the  construction. 

Public  Views 

The  majority  of  public  expression  received  at  public  meetings. 

COordin.it  ion  meeting’s,  and  w  or'Kslu'ips  favored  tlte  reduction  of  flooding  in 
residential  and  business  areas  ,n  the  flood  plain.  Residents  do  not  want  to 
continue  tit  live  with  rlie  flooding  bec  ause  of  its  phvsic  al  and  economic 
impacts,  tionerallv,  the\  'm  not  favor  tfie  concept  of  ininimi/ing  flood  damages 
wdiile  letting  flooclmg  oi  c'ur. 


COMPARISON  or  I'lrTAiirn  plans 


This  section  compares  the  two  plans  selected  for  detailed  evaluation:  the 
relief  tunnel  and  reservoir  improvement  plan  and  the  nonstructural  plan 
described  in  the  previous  section.  "Assessment  and  Evaluation  r  Oetailed 
Plans."  The  comparison  of  the  plans  provides  the  basis  for  designating  the  NED 
plan  and  the  EQ  plan.  Finallv.  the  rationale  for  arriving  at  the  selected  plan  is 
discussed. 


COMF'ARISON  OF  nETAILEH  PLANS 

detailed  plans  arc  appraised  bv  their  abilitv  »o  'nect  nlanning  ohiet'tives 
and  bv  their  contributions  to  the  Svstem  of  Tf'i  on'  *  w'-;  ,s  shown  in  the 

"Summary  Comparison  of  F'ina'  -Mternative  Plans." 

Level  of  Protection 

TFie  relief  tunnel  and  reservoir  plan  (Plan  AT  reduces  flood  damages  bv 
reducing  flooding,  while  tFie  nonstructural  plan  (Plan  R)  prevents  flood  damages 
by  phvsically  protecting  damageable  property.  The  relief  tunnel  has  the 
capacitv  to  pass  flows  up  to  the  I  00-vear  flood.  The  flood  plain  would  be 
reduced  to  a  few  remaining  low  an^as.  Flood  damages  would  be  reduced  to 
those  associated  with  minor  rican  up.  pumping  of  basements,  and  so  forth. 

With  Plan  F^.  flooding  would  continue.  FTarnages  would  be  reduced  through 
floodproofing  measures.  T!ie  le\'el  of  protertion  afforded  will  vary  depending 
on  the  tvpe  of  measure  user!  and  th>'  n.itur<'  of  the  pronert\.  In  the  residential 
sectoi  some  homes  <  an  be  fuliv  protecte<)  t)v  oonstriK't  ing  ring  walls  around 
individual  or  groups  of  homes.  Most  resirlences.  however,  would  continue  to 
receive  flood  damages  except  to  their  utiliti  whirh  can  be  protected  bv 
utility  cells.  In  tfie  business  district.  stor<'S  will  also  continue  to  rer  eo'e 
basement  flooding  except  that  utilitv  cells  Aouid  be  proposed  to  protect 
utilities.  Industrial  anri  i  oinmerm.il  properties  with  sulficient  structural 
integritv  can  be  flood  proofed  with  shield'-  .ind  walls.  I’eople  in  all  flood  plain 
areas  will  be  evacuated  during  Hoods.  ‘Ml  unprotected  propertv  will  continue 
to  be  f  lend  damageii, 


Economic  Etliciencv 


The  economics  of  the  relief  tunnel  plan  are  more  favorable  than  the 
nonstructui  a!  nlan.  This  is  shown  by  the  summary  of  costs  and  benefits  as 
iollows: 


Plan  A 
Tunnel  Plan 


Plan  B 

Nonstructura! 


V"  ■'  ,.ai  Be’icfits 
Annual  Costs 


$1,996,000 

1.986,000 


$365,000 

278.000 


Bci.e'its 


510.000  87,000 

1. 3a  to  1  1.9  3  to  I 


PuDhr  ■\c'''>"mance 


Duriufj  pub'ic  mretings  the  citizens  of  Quincy  and  Braintree  have 
expressed  acceptance  o:  the  tunnel  plan  and  reservoir  improvement  plan.  They 
v.ant  to  eliminate  the  .'.coding  to  their  properties  and  feel  that  in 
accompi isliing  this,  that  their  quality  of  life  and  property  value  will  increase. 

In  contrast  ttz’  nonstruc  tural  plan  will  reduce  flood  damages,  but  flooding  will 
continue  ts  disrupt  the  residential  and  business  areas  in  the  flood  plain.  This  is 
less  acceptable  to  thi  public  because  only  a  portion  of  damages  are  prevented, 
eta  latioii  during  fkocline  'aiII  be  required,  and  the  full  potential  of  the  area 
cannot  oe  o.  ..lized  as  h.ng  as  'looding  continues. 


Implementation 


The  proposed  measures  of  the  relief  tunnel  and  reservoir  improvement 
plan  will  be  implemented  through  established  procedures  by  the  Corps  of 
Engineers  in  cooperation  with  the  Commonwealth  of  Massachusetts,  the  city  of 
Quincv  and  the  town  of  Braintree,  The  operation  and  maintenance  of  the  plan 
measures  would  be  performed  by  the  local  interests. 

In  comparison,  implementation  of  the  nonstructural  plan  will  depend  on 
the  cooperation  and  approval  of  individual  property  owners.  Where  temporary 
flood  shields  are  called  for  individual  propertv  owners  will  need  to  install  the 
shields  to  prevent  flood  damages.  Accurate  flood  warnings  would  be  necessary 
to  give  flood  plain  residents  and  businesses  the  time  required  to  prepare  for 
flooding  and  evacuation.  C'ontinued  effectiveness  of  the  flood  proofing 
measures  would  rociuire  an  extensive  public  education  program,  and  inspiection 
and  rnaintenance  of  individu.il  properties. 

In  general,  the  implementation  and  the  operation  and  maintenance 
procedures  are  more  complex  for  the  nonstructural  plans  than  for  the  relief 
tunnel  and  reservoir  improvement  plan. 


w. 


w 


Effectiveness 


Plan  A  would  be  more  effective  than  Plan  B.  sinc'e  it  provides  a  greater 
level  of  flood  damage  reduction  and  prevents  inundation  of  flood  plain  lands. 
Also,  effective  operation  is  built  into  the  design  of  the  measures  and  does  not 
require  active  preparation  as  is  the  case  for  some  of  the  flood  proofing 
measures. 

Completeness 


Plan  B  is  designed  to  be  complete  in  itself.  Installation  of  the  measures 
will  provide  the  designed  level  of  protection.  The  relief  tunnel  is  also  complete 
in  its  ability  to  carry  floodflovs,  although  loeal  entities  must  complete  the 
planned  drainage  system  for  full  protection  to  be  realized.  These  local 
improvements  are  being  designed  and  construction  is  scheduled  to  start  in  1981. 

Other  Considerations 


Plan  B  retains  the  status  quo  for  stream  flow  in  Town  Brook.  Therefore, 
there  would  he  no  impact  on  the  smelt  habitat  or  the  salt  marsh. 

The  relief  tunnel  would  hkewise  have  no  effect  on  tlie  smelt  or  the  salt 
marsh.  ,hn  the  positive  side,  the  purchase  of  easements  or  the  wetland  to 
provide  adequate  flow  area  would  guarantee  preservation  of  the  marsh  from 
encroachment. 


Attaining  the  level  of  protection  afforded  by  the  tunned  and  reservoir  plan 
will  cost  $18.1  million  more  than  the  nonstriirtural  plan.  When  broken  down 
into  its  components,  this  means  that  there  would  be  an  aciflitional  Federal  cost 
of  $1  3.h  niillion  and  an  additional  local  cost  of  $^.3  million  based  on  the 
President's  cost  sharing  policy. 


R^TIO^•^LF.  FOR  nESI(,\M  iON  OF  THE  NTH  PLAN 

The  \Fn  plan  rnaximizes  net  benr-fils  w'lde  still  mooting  a  range  of 
specific  evaluation  criteria.  Uith  these  as  criteria  the  relief  tunnel  plan  is 
designated  as  the  NEP  plan.  This  plan  has  net  benefits  of  ksio^oQO  as 
compared  to  $121,000  for  the  nonstructura!  plan.  This  plan  is  also  responsive  to 
rneeting  planning  obie^  tives.  acceptabilitv.  el  feet i veness.  stabilitv  and  ntht'r 
evaluation  eriteria. 


RATION  \Lll  lA'R  OESIONATION  OF  THF:  F.Q  PLAN 


r 


i 

I 
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The  FQ  plan  wa-’  -eU-ried  arc'ordip.p  to  contributions  of  alternative  plans 
ri.e  r,,:nponcrits  a:  the  L'O  objec  tivc-.  The  relief  tunnel  and  reservoir  plan 
■’ia;  Xi  v.as  desittnated  as  the  FQ  plan.  This  choice  was  based  foremost  on  the 
preservation  of  the  salt  marsh,  where  easements  would  be  purchased  to  insure 
adeaiiciu  how  a-eas  tor  tunnel  discharge  flows.  The  acquisition  of  this  land  is 
needed  as  an  added  precaution  against  further  encroachment  that  would 
impinge  on  the  v-l-auiK  rhararteristics  of  the  wetland.  While  the  purchase  is 
nee^  d  tv'  in'  are  nrope:  '  in  'tjonlng  of  the  flood  control  measures,  acquiring 
this  lane  '.'.euld  alsc  \  '  the  purpose  of  preserving  the  marsh.  Plan  A  could 
have  negative  miDa'':-,  c:  the  environmental  objective,  but.  with  further  studies 
and  muigatio".  meas'ires  the  negative  impacts  will  be  neutralized  or  produce 
positive  impacts.  The  .ssues  in  question  are  water  quality,  aquatic  life  and  a 
historic  site  ,,.soria’'‘n  with  the  Town  Frock  Canal.  Water  circulation  features 
tc  ,1,  ad  water  qu.  h*'.  probienis  liave  been  int'orporated  into  the  tunnel  design 
and  no  adverse  impa  is  ,,re  anticipated. 

fdan  A  would  aisc-  aflect  remnants  of  a  lock  associated  with  the  former 
Town  Brook  Cana!  ^  n-  liistorical  sittnif icanee  of  this  site  has  not  been 
determined  and  resoi  itio"  of  this  issue  will  be  accomplished  through  further 
studies  and  coordinai.ion.  The  impa''t  o!  the  project  can  be  mitigated  through 
recording  the  existence  jru!  of  this  site.  The  present  situation  is  that 

the  remains  are  deteriorating  ar-d  evcotnallv  tiie  site  will  be  rompletciy  lost 
through  the  actions  of  natural  fon'es.  Vt  itiiout  a  formal  documentation  process 
there  would  likeB  be  no  re<'ord  of  the  site  for  f'i'ure  refererve.  This  record 
can  be  provided  as  part  of  this  protect. 

While  IMan  A  produives  net  positive  impacts  on  the  FQ  oi-'n^'  ti ves.  Plan  P 
produces  no  impact.  Ttir-  flood  proofing  and  fliiod  warning  measures  deal  witti 
individual  properties  and  wili  neitiier  benefit  nor  adverselv  affect  tfie  natura! 
ecologir  al  system,  tiie  wmii-r  qualitv  or  the  historic  sites. 


RATIONALE  FOR  SELECTED  PLAN 

The  selection  of  a  recommended  plan  is  based  on  public  desires  economic 
efficiency,  environmental  factors,  and  other  evaluation  criteria.  Based  on  all 
these.  Plan  A  is  the  selected  plan.  This  plan  produces  maximum  net  economic 
benefits.  It  meets  the  objectives  of  reduction  of  flood  damages  through 
reducing  flooding  which  is  more  acceptable  to  the  public  than  simply  preventing 
damages  through  flood  proofing.  The  plan  also  provides  positive  contributions 
to  the  Environmental  Quality  Objective. 


CONCLUSIONS 

The  Division  Engineer  of  the  New  England  Division,  Corps  of  Engineers 
has  reviewed  and  evaluated,  in  light  of  the  overall  public  interest,  the 
i  iformation  contained  in  the  environmental  assessment  and  other  documents 
concerning  flooding  in  the  town  of  Braintree  and  the  city  of  Quincy.  The 
views  of  other  agencies,  organizations  and  individuals  on  the  environmental 
and  other  impacts  of  the  selected  plan  for  local  flood  protection  were  also 
considered.  In  addition,  the  Division  Engineer  has  inspected  the  project  area 
and  participated  in  meetings  with  local  officials,  representatives  of  other 
agencies  and  organizations,  landowners  and  other  concerned  members  of  the 
public. 

The  possible  consequences  of  constructing  the  selected  local  protection 
project  as  well  as  each  of  the  alternatives,  were  studied  and  evaluated  for 
environmental  effects,  social  well-being,  engineering  considerations  and 
economic  factors.  Specific  attention  was  given  to  alleviating  flood  damages 
and  preserving  the  natural  environment  of  the  area. 

It  is  Corps  of  Engineers  policy  to  abide  by  the  provisions  of  Executive 
Orders  (E.O.)  I  1988  on  Flood  Plain  Management  and  1  1990  on  Protection  of 
Wetlands.  The  measures  of  the  selected  plans  are  not  in  conflict  with  these 
policies.  Concerning  E.O.  1 1988.  the  proposed  plan  would  preserve  the  Town 
River  coastal  wetland  through  purchase  or  easements  while  having  only  a 
minor  impact  resulting  from  construction. 

The  proposed  plan  would  not  encourage  any  new  development  in  flood 
hazard  areas,  since  the  flood  plain  is  nearly  fully  developed  at  present.  The 
flood  protection  could  aid  in  planned  economic  revitalization  and  urban 
renewal  projects,  but  these  projects  are  scheduled  whether  or  not  there  is  a 
flood  control  project. 


In  accordance  with  the  Principles  and  Standards  for  water  resources 
investigations,  a  wide  array  of  alternative  measures  for  reducing  flood 
damages  were  investigated.  Through  an  iterative  plan  formulation  process, 
two  alternative  plans  evolved  which  warranted  detailed  evaluation. 

The  selected  plan  consists  of  a  4.000  foot  long  relief  tunnel,  enlarged 
box  culverts  under  the  Southern  Artery,  permanent  easements  on  tlie  Town 
River  coastal  wetland,  and  structural  improvements  of  the  Old  Quinev 
Reservoir.  The  selected  plan  maximizes  net  benefits  and  is  therefore  the 
National  Economic  Development  (NEDf  plan.  It  also  makes  positive  contri¬ 
bution  to  the  environment  and  is  therefore  the  Environmental  Oualitv  (EO) 
plan.  This  was  chosen  as  the  selected  plan  since  it  is  the  NED  plan,  EO  plan 
and  also  the  most  acceptable. 

The  second  plan  that  was  studied  in  detail  was  nonstructural.  consisting 
of  flood  proofing,  flood  warning,  temporary  evacuation  and  continued  use  of 
storage  in  Old  Quincy  Reservoir  for  flood  control.  Flood  proofing  consisted  of 
utility  cells,  ringwalls  and  blocking  of  openings.  This  plan  sfiowed  positive  net 
benefits  overall  but  was  not  desirable  since  residual  damages  were  high. 

Engineering  Considerations  -  The  selected  local  protection  plan  would 
meet  the  flood  protection  needs  of  the  area,  satisfy  the  desires  of  local 
Interests  for  improvement  of  the  human  environment  and  natural  resources, 
and  provide  an  economical  solution  consistent  with  sound  engineering.  The 
selected  plan  would  provide  a  100-yoar  level  of  flood  protection  for  major 
flood  damages  areas  m  the  Town  Brook  watershed. 

Environmental  Considerations.  Through  successive  i. (-rations  of  the  plan 
formulation  and  evaluation  process,  a  plan  was  selected  that  would  have 
minimum  adverse  environmental  impacts.  Fotential  adverse  impacts  could 
result  from  excavation  of  a  portion  of  a  possible  historic  site.  These  impacts 
will  be  mitigated  if  necessary  or  desirable. 

Social  Well-Being  -  The  selected  plan  would  eliminate  flooding  in  alrout 
175  acres  of  urban  development.  The  plan  would  benefit  about  1  residences 
and  80  comrnercial/industnal  properties.  Adverse  impacts  are  those  primarily 
associated  with  construction,  such  as  noise,  construction  traffic,  traffic  delav 
and  restricted  activity  near  the  constriK't ion  site. 

Economic  Considerations  -  The  selected  plan  would  have  a  total  first 
cost  of  $70,750,000  and  an  average  annual  cost  of  $1.48h,00G.  Vt  ith  average 
annual  benefits  of  $1,996,000  the  plan  has  annual  net  benefits  of  SsiG.OQO 
a  benefit  to  cost  ratio  of  1.94  to  I. 

Features  are  included  in  the  plan  which  will  preserve  the  Town  River 
wetland  and  no  adverse  impacts  in  the  smelt  resourc*’  are  expected.  W.iter 
qualitv  features  have  been  designed  into  the  plan  to  avoid  adverse  impacts. 
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construction  are  construction  are 

irreversible.  irreversible. 

Measures  at  reservoir  Use  of  measures  could 

should  be  considered  be  stopped  and  will  be 
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RECOMMENnEn  PLAN 


Description 


The  recommended  plan  (shown  in  Figure  7.  8  and  9''  consists  of  a  1  2-foot 
diameter  relief  tunnel,  structural  improvements  at  the  Old  Quincv  Reservoir, 
larger  culverts  under  the  Southern  Artery,  purchase  of  easements  on  the  Town 
River  coastal  marsh,  widening  the  Town  River  channel  just  downstream  of  tlie 
Southern  Arterv  and  a  flood  warning  and  evacuation  plan  to  protect  against 
extreme  events.  Additional  information  is  provided  in  the  section 
"Assessment  and  Evaluation  of  Detailed  Plans",  presented  earlier  in  the 
report. 

Econom  i''s 


The  estimated  first  cost  of  the  recommended  plan  is  $20,750,009. 
Additional  detail  is  presented  in  Appendix  F. 

The  annual  cost,  based  on  a  100-year  period  of  analysis,  at  an  interest 
rate  of  7-1/8  percent,  in  $1,480,000  of  which  $h.000  is  for  operation  and 
maintenance. 

Annual  benefits  associated  with  Hood  damage  red.,  t'nn  total 
$1,990,000.  Appendix  1  contains  detailed  analysis  of  bemdits. 

The  recommended  plan  shows  annual  net  benefits  of  $510,000.  The 
benefit  to  cost  ratio  is  l.'?4  to  I. 

Plan  Implementation 


The  steps  necessarv  to  follow  in  realizing  the  construction  of  tlie 
proposed  plan  of  improvements  are  summarized  as  follov>.s; 

-  Review  of  this  report  bv  higher  Corps  of  Engineers  authorities  sue  h  as 
the  Foard  of  Engineers  for  Rivers  .md  Harbors  and  tfie  Office  of  the  ('hief  of 
Engineers. 

The  Chief  of  Engineers  would  then  seek  lormal  revir-w  anti  comment  b\ 
the  Governor  of  Massachusetts  and  interested  Federal  agent  les, 

'  Following  the  above  State  .md  inter  agenev  review,  thi'  fm.il  report  of 
tlie  ('hief  of  Engineers  wonEl  be  ft'a  w  artle-;  tm  tlie  Secretars  of  thr'  Aim\  to 
the  ('ongress.  subseqiient  to  Ins  seeking  thr-  toinr-ients  the  1  '.s.  Ntaim 
Resources  Council  .ind  ol  'hf.  ..sff,,  ol  Management  aiul  Fudget  rt'gar  Imj;  thr- 
relationsh  p  of  the  proiert  tif  tiie  progj  am  of  the  [’resitf'-n! . 


-  Congressional  authorization  of  the  flood  control  project  would  then  be 
required.  This  would  include  appropriate  requests  for  design  and  construction 
of  the  project. 

-  If  the  project  is  authorized,  the  Chief  of  Engineers  would  then  include 
funds,  whr-n  appropriate,  in  his  budget  requests  for  design  and  construction  of 
the  prisio.  1. 

-  If  tiie  Congress  appropriates  the  necessary  initial  funds,  formal 
d.'.sur,.nrf  ,  of  local  cooperation  would  be  requested  from  non-Federal 
■nterests. 

-  Advance  engineering  and  design  studies  would  be  initiated,  project 
formulation  reviewed,  and  the  plan  reaffirmed  or  modified  to  meet  the  then 
current  conditions.  Maximum  possible  use  would  be  made  of  data  and  analyses 
''•om  the  Metropolitan  District  Commission  (MDC). 

-  Surveys  materials  investigations,  and  preparation  of  design  criteria, 
plans,  specifications,  and  an  engineering  estimate  of  cost  would  then  be 
accomplished  by  the  Division  Engineer,  bids  invited,  and  a  contract  awarded. 
.At  this  time,  the  necessary  local  actions  would  be  required. 

-  Following  completion  of  certain  sections  of  the  project,  local  interests 
would  be  repsonsible  for  their  operation  and  maintenance. 

Once  the  project  is  authorized  and  initially  funded,  it  would  be  possible 
to  complete  design  and  construction  within  a  5-year  period  if  adequate  funds 
are  available. 

Operation  and  Maintenance 

The  proposed  flood  control  system  would  be  entirely  automatic,  and 
require  no  regular  operation  attention.  The  Old  Quincy  Reservoir  low  level 
control  structure  and  controlled  low  volume  discharge  works  would  operate 
automatically  and  would  require  only  occasional  inspection  after  storms  to 
insure  against  interference  bv  floating  debris.  The  tunnel  would  also  operate 
automatically  and  would  similarly  require  inspection  periodically  and  after 
storms. 

Removal  of  silt  would  be  required  from  the  tunnel  inlet  structure  at  least 
once  a  year.  The  tunnel  would  be  pumped  dry  once  every  5  years  for 
inspection. 

Inspection  of  all  exposed  structures,  to  determine  when  periodic  maintenance 
or  repair  is  necessarv.  should  be  provided  o.i  a  routine  basis  or  at  least 
annually.  All  these  activities  would  become  part  of  normal  city  maintenance 
of  Its  drainage  system.  Assurances  will  be  required  by  local  authorities  that 
mamtenance  will  be  aca^omplished. 
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Finding  of  No  Significant  Impact 
Town  Brook  Flood  Protection  Project 

The  Environmental  Assessment  for  this  project  is  attached  and  it 
describes  the  need  for  a  project,  the  planned  action,  an  alternative  solution, 
and  the  anticipated  environmental  impact. 

Implementation  of  the  proposed  project  will  not  require  a  significant 
commitment  of  physical,  natural  or  h  jman  resources.  Coordinat  iori  among  all 
parties  during  the  planning  process  has  resulted  in  the  recommended  plan  of 
improvement.  The  impacts  have  been  outlined  in  the  assessment  summary  and 
detailed  in  the  assessment  and  in  the  appendices  to  the  project  report.  Thf're 
does  not  appear  to  be  any  remaining  major  environmental  problem,  conflict  or 
disagreement  in  the  selection  of  the  improvement.  I  have  determined  that 
implementation  of  the  proposed  action  will  not  have  a  significant  adverse 
impact  on  the  human  environment. 
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Environmental  Assessment 
Town  Brook  Flood  Control  Project 
Quincy,  Massachusetts 

Summary 

Responsible  Office:  U.S.  Army  Corps  of  Engineers 

New  England  Division 
Waltham,  Massachusetts  02154 
(for  Information  contact  Rob  Adler) 
617-894-2400,  ext.  23!) 


Project  Objective 


The  objective  was  to  determine  the  feasibility  of  addressing  flooding  and 
other  problems  along  Town  Brook  and  enhances  environmental  quality  as 
possible. 

Project  Need 


Serious  flooding  along  Town  Brook  has  caused  damages  to  residential  and 
business  properties.  Annual  flood  losses  are  estimated  at  $2.1  million  and. 
under  present  conditions,  the  worst  flood  on  record  (1955)  would  now  cause 
damages  worth  more  than  $13  million.  Severe  floods  cause  personal  hardships 
with  losses  that  cannot  be  covered  adequately  by  insurance.  The  safety  and 
health  of  residents  can  be  threatened  and  services  could  be  disrupted. 

Alternatives 


Two  solutions  to  the  flooding  were  deemed  most  feasible: 

(1)  The  proposed  solution  is  Plan  A.  which  includes  a  dike  and  improved 
outlet/spillway  at  the  Old  Quincy  Reservoir,  a  diversion  tunnel  to 
relieve  flooding  in  Town  Brook  and  a  flood  warning  and  evacuation  plan. 

(2)  Plan  B,  a  nonstructural  plan,  which  includes  flood  proofing  neasures, 
a  flood  warning  and  evacuation  plan,  and  use  of  the  existing  Old  Quinrv 
Reservoir  for  flood  control  storage. 

Environmental  Impacts 


Plan  A  would  have  minimal  imparts  on  the  local  and  regional  envi  ¬ 
ronment.  Construction  would  be  temporary  and  would  not  impact  on  the 
area's  terrestrial,  stream  and  estuarine  ecosystems  or  the  smelt  resouif  e. 
Temporary  construction  impacts  on  the  environment  are  those  normallv 
associated  with  site  development  on  a  project  and  would  mt  hide  :cn  tpor\>r\ 
stream  siltation,  added  noise  and  dust,  the  removal  of  small  areas  ot  tiers  or 
other  onsite  vegetation.  Potential  water  quality  problems  are  being  adrlressrd 
by  design  features  in  the  proposed  tunnel.  Detailed  water  qiiahtv  studies 


6  t 


would  be  conducted  before  final  designs  are  completed.  Increased  discharges 
and  the  proposed  widening  of  the  river's  outlet  will  impact  on  a  channel  lock. 
The  historical  significance  of  the  lock  will  be  studied  to  determine  if 
mitigation  will  be  required.  The  major  beneficial  economic  and  social  effect 
would  be  protection  of  residential  and  business  properties  against  the  100  year 
flood  level.  During  construction  social  impacts  are  short  term  and  are  not 
severe.  They  may  include  such  inconveniences  as  traffic  delays,  detour  routes 
and  playground  disruptions. 

Plan  B  will  have  essentially  no  impact  on  the  natural  environment,  while 
taking  no  action  would  have  the  effect  of  promoting  economic  decay  in  high 
impact  areas  and  allowing  continued  flood  losses.  Although  flood  proofing  will 
reduce  some  residential  structural  damages,  flooding  will  continue  so  that 
residences  will  still  have  to  be  evacuated,  businesses  will  still  be  disrupted  and 
properties  will  continue  to  deteriorate  from  repeated  flooding  events. 


envir('inm':ntal  Ass^'^'•^u  ^T 


1.  Purpose  and  Need  for  Action 


The  recurring  flooding  probk-ms  of  the  Town  I'm  'ok  watersh'^d,  lorat'-d 
in  Braintree  and  Quincy,  Ma'^sarhusetts.  were  evaluated.  The  need  for 
providing  flood  relief  to  the'.e  are,’.<;  has  aireadv  M-en  pre-  e.nec-  i,-,  dot  a.l  ar 
the  Project  Report. 

In  general,  flooding  in  the  <.;ea  has  been  c.."sed  hv  intense  rain  snirins 
associated  W'ith  spring  or  late  sirerner  hurricane  .  i"'i  northr-ast  roasta! 
storms.  Most  notable  were  Hurrlfane  Hiane  m  ;  ''hS5.  the  tiood  of 

record,  and  the  ram  storm  of  Marefi  I  OhS.  Less  severe  storms  fiave  ca'i'-e  l 
flooding  in  1954,  19hl,  1969,  l'>7't.  1974.  1975  and  1979.  i;ierent  ip.rr.'ssr  m 
flood  frequency  and  magnitude  have  resulted  from  cc-etmued  developrneni  m 
upstream  areas  and  further  encroachment  and  restriction  of  Town  Brook  as  it 
flows  through  urban  areas,  rs,.  -lages  in  ffrairt'ee  o.-eurrc'd  when  s^ld  ODinrs' 
Reservoir  overflowed  its  no-rr!  sank  int  ■  adjo  it  residential  -ireas.  Below 
the  reservoir  in  Quincy,  "fki-  .  '  runoffs  froir  -ban  '-eas  and  inadequate 
channel  capacity  'vater  ro  back  cfc  formi-sf^  m,.  dis<-rete  "poois"  w'l.v  h 

flooded  streets,  homes,  businesses  and  ■■•li'reacl  .  it  is  evDened  t:\f 

annual  losses  will  continue  to  .co  rage  s.V'.  i  iiiiir!,i|.. 

2.  Proposed  .-Lction  and  APe'-nat  i  ves 


Proposed  Inijrrovr  me 


The  reservoir  irnproveTient  arid  tueri'-u  pi  a  hides  structu''al  remedies 
to  help  relieve  flotiding  cond'tie  is.  flood  reh' t  d  the  t^'id  Oiiiiu  y  Reservoir 
will  be  accomplished  bv  consumeTing  a  h-foot  t.di  ''ike  along  tfie  north  shore 
to  contain  floodwaters.  Impi  ov  enent  and  mo'him.itinn  ot  the  [iresent  outlet 
structure  would  rriamt  fm  u.  i  1  w  rtr'r  V'/r'ls  t  “Lh  feet,  anc  providt' 
enlarged  ernergerv'v  spillwav  '  apac  it\'  t'*  r'ass  Ik^w  ,  from  a  "stanrlard  proiect" 
flood.  To  roheve  thr-  p,  a  apal  hoodiurt  eovvnsrream  a  4,000-fooi  hs'pass 
tunnel  is  proposed  with  an  inlet  iir'ar  hr  boo'  Stne'  ei;ai'ent  to  the  ML'T,'  "f’ed 
Line"  and  try  proposed  riurgin  I'arkw  iv.  f 'y  .•utf''  would  be  locaied  at  the 
low'er  rr-a'  h  ot  Town  River  upstroa'”,  ,,f  the  s.i  itlyr'i  Art('r\'  and  adiarent 
'o  the  salt  rnarsfi.  In  additio'u  new  ■  u'v  -r-rs  -.vo'il'  inst  d.h'U  •I'ctcr  the 
Southern  .Arter)'  anr)  the  channr^l  wou'  r  'x-  wirleuc':  in  us  ouim-'-iate  larger 
out  flows.  A  fUxid  warning  pLin  s  iur  liiff.'.a  proiect  iirv.t  mfrequr'nt 
storms  whir  h  am  vr'rv  severe  m  u.C' 

Plan  B 


Measures  in  tnis  ■  ua'-‘'ii<  '  aal  .I'r'-'-u.ii  i\e  ■■■■  ,  lii-  •;  .i-.n  ui.x'fng,  .i  food 
warning  anr'  evaou.it  ivm  r'i-ni.  e  r'  .;s  •!)'  sr.M.ige  U'  ’‘•i'  ''Sistmi',  O''  ■  r  '  uu  \ 
Reservoir  for  flood  .  DOTel.  1  ioe'  ‘  •  ig  'm  ■,  is  it  i  ■  s.|.-’  u’ i  i ; ;  \  ■  el  !•-  anr' 

rmgwalls  provide  1  nn  :  i  ‘  ■  .  n.uMt-r.-  ..urM  i -m  .v, p 

neer j  t  o  r e  I V  o! ,  f ' .  ’  I  ’  s.i I ■  ■  ■ -  ■  '  ,  n’  ^  i .  ■  •  i  '  t  i 


damages.  Maintenance  of  the  pool  level  at  Old  Quincy  Reservoir  7- 1/2  feet 
below  the  existing  spillway  crest  will  provide  flood  storage  rapacity  lor  runoff 
froin  the  upstream  end  of  the  watershed. 


Detailed  descriptions  of  both  these  plans  are  discussed  in  the 
"Assessment  and  Evaluation  of  Detailed  Plans"  section  of  the  report. 

7,  Affected  Environment 

Town  Brook  is  located  in  the  city  of  Quincy  and  the  town  ot  Braintree 
about  7  miles  south  of  Bosto  ".  The  watershed  rovers  aoproximately  4.5 
square  miles.  Town  Brook  originates  in  the  undeveloped  wooded  Blue  Hills 
Reservation  and  flows  into  the  Old  Quincv  Reservoir.  Dcwnstream  of  the 
reservoir,  the  brook  traverses  through  a  residential,  commercial  and  industrial 
area  with  approximately  40  percent  of  the  natural  channel  covered  bv 
development.  Town  Brook  becomes  Town  River  in  its  lower  reaches  and 
terminates  in  Town  River  Bay. 

A.  Natural  Resources 


Because  the  watershed  below  the  Blue  Hills  Reservation  is  highlv 
urbanized  there  are  feu  remaining  open  spaces  and  nattiral  areas.  Maior 
ecological  features  existing  in  the  project  stiidv  area  arc  the  Old  Quinc\ 
Reservoir,  an  upstream  freshwater  wetland,  the  suielt  resotirce  and  the  Town 
River  coastal  wetland. 

Old  Quincv  Reservoir.  Damming  of  Town  Brook  in  the  late  ISOO's  in 
Braintree  formed  the  Quincy  Reservoir  and  supplied  water  to  the  citv  of 
Quincy  until  30  years  ago.  When  the  regional  water  system  was  connected  to 
Quincv,  the  reservoir  became  an  industrial  water  supply  and  offered  limited 
opportunity  for  swimming  and  fishing  although  such  use  has  since  been 
dlscourc.ged.  Constantlv  fluctuating  waters  erode  ttic  shallow  top  soils  which 
limit  shore  vegetation.  There  is  a  limited  fisherv  of  vellow  perch,  biillheari 
an  i  pickerel  which  is  probably  due  to  the  acid  nature  of  tfie  water. 

I  Ipsti-eam  Frcshw'atf'r  \)t'etland.  An  to  l'7a<  re  fresh, water  wetland 
occurs  m  a  fSO-acre  wooded  site  between  Route  3  and  C'entre  Street  in 
Quincy.  The  area  generallv  supports  a  variety  of  u,(‘tland  grasses  and  Hciod 
tolerant  hardwoods  that  are  flooded  during  excessive  discharg.es.  The  i  .S. 
Fish  A  Wildlife  Service  stated  m  their  planning  aid  letti'i  of  27  April  |h‘’u. 
that  the  .area  "is  not  .a  highF,  sigiiilii  aim  wildlite  area,"  hut  would  preside  ,i 
small  hiahitat  for  small  ground  m.iinm.iK  .iiu!  nestirig  .ikm  .and  dm  ks. 

Smelt  Resource.  rM-twere  h’evi're  i'O.id  .i  id  the  Ihg.hwas  .i’ 

Elm  Street.  Town  Brook  snrfar  rs  from  heneath  tlie  sQiin'  \  '.'Umih'ss  <  enter  as 
an  open  stonewalled  ehannol  providing  .ipproxi-n.iiten,  |,'>po  ^^f  fasorable 

rainbow  smelt  (Osrnerus  rriordax)  sp.iwnmg  berl.  fliis  .are.a  ;s  lamiecl  upstre.am 
bv  low'  level  obstacles  at  Revi^re  Ro.ad  and  d.'wi isi i  e.na  'a.  the  tiMal  inllnenf  e 
which  migrating  smelt  must  .avvud  to  >,[i,iw'i  in  t:e<,|  v.oer.  in 


f  a’<'^  All'!  nuriiu'.llv  r-antart  with  roa.-,  laI  !  \'  in*  1' Ui'r.  T'lc 

roacti  of  Mvor  between  Eini  Atreet  and  Town  R.ver  i'av  se'^vcA  as  iiic  niirr.i 
tion  path.  Smelt  is  th'.-  v-nlv  fish  resource  in  ttm  reaob  of  Towii  IM  'oS.  i’.v 
further  information,  see  Smeit  Resource  paj^e  C-c. 

Town  River  Coastal  Wetland.  The  a^^e  f  -stAd  vs r- 1; ' j, r a  ■'  im  ;;te< 
downstream  ol  Elm  Street  as  two  elongated  I,'/-.,',  foot  strips  botf. 

of  the  Town  F^.iver  nouu.o.int  vecetatim  peji;.'-  ',,:tv.a'  -  •  m 
(Spartma  alterni f lor-af.  salt  meadow  grass  f'n  pvi.cns),  and  a  .  o'mnon  reec 
rPliragmTtes  ■romiTi unis’).  Channels  and  sinaTl  tTTo'O.ii  .es  coritam  a  \..ir.eT\  of 
typical  estuarute  fis^'i  and  invertebrates.  In  ado:  non.  rtie  niorsli  nr. '■■.fee  ,i 
variety  of  habitats  for  birds  and  mamrn.ds  in  tne  o’,  lerwisp  lieavi':-  dc ■  oped 
citv  of  Quincy. 

Other  natural  resources  in  the  a.re.i  include  a  small  bed  of  soft  .sfieh 
clams  at  the  'nouthi  of  Town  ICiver.  The  bed  is  not  harvested  and  repiesents  a 
small  fractio  'i  of  the  .  lam  '■esourres  in  t‘ie  region. 

Ttie  existing  natural  resources  in  the  proiect  area  are  nto'"''-  fnilv 
described  iti  .Cpneridit  C, . 

P.  Water  Q  ;,c 

The  awulabir  water  quality  inform.’. t ion  for  Town  Brook  is  siimina:  iced 
in  Appendix  H.  CiOner-ilK.  the  water  qua,!”\  standard  is  C'lass  B  fer 
freshwater  .ukI  (  lass  Sit  in  the  -.-oastai  tid.id  ‘icrtion  of  the  h’-ooh.  .A)lhiOM,g!', 
the  broiik  does  not  i  oi  ei\  e  .iomcstic  wastes,  its  w.ite’'  quc‘h-  .  ,s  m :t>st ant  lal  1  v 
inti  leni'ed  'tr  urbar,  run.’ff  ant'  drainage. 

('■.  Cult  nr  .il  R  esourcfs 

T'lc  onl\  i'.:i'  w  n  ‘rstoricai  o’'  .trciM.'oiogi'Si!  resourcu  in  t'v:'  nroiei't  stud\' 
area  is  tlu'  ihii.  i  em.nrv  wooden  and  stone  io.'k  ioca.ted  at  the  mo  i'*!  of  tia' 
Town  River  inlet.  It  is  now  inoperable  and  most  of  the  rei-iainin;:  ’U'-vcture  is 
below  wa.to''.  T'’.(  tipror  ".ues  o;,  ’he  loci.-  ,ire  i-io  longm  in  ey^st-'a,  p_  ti,,^ 
sign.fi  ance  of  r'’e  l.’ck  as  a  hist.vricnl  site  hsis  iiot  \'ei  been  dot  en  a  I  lo'd.  More 
detailed  inforTuo  .on  er,;- 'he  loc!,  (•■;!  a'ter  pate-. t  . a  oait.ifai 
resources  are  to  <■.  'i  n  Appeni.iix  H.  (,\'s.-.  see-  I'lait'.'s  m  r’-  'ii'em  i<‘e;  •iiiication 
see  tion  of  the  :  ■  o.  - ) 

It.  Sf'c;,)  !;•  ..'Aoe',1  i  ,'Siii.'.  es 


Th(’  I  1 1 '.  o '  I  ■'!  .i n,  .  n  had  ■  ''onul  > 1 1 o'  ■  ■  * '  v  • r , >■  < i'  •  "v  !  ro  ■  i 

ronlinuoiis  gr.’W'l  ■  .■  <  h'-  vast  sever. k;  f':’-  .ids’S.  I’  ..-111’  ’lo.os  Slier' 

'hat  this  predo'-.  'c-.r'  cl  ,,  ,  ,r,.  i -a  ■  ,i,  will  .tis' ^  •,  ...  t'oosla*o>'  'I 

'tS/'jOOPv  sear  .’hh',.  '  P '  .’.''v.  m  has  hot"-  ...  ■■i.oeil.i.  :ur  '''g  enier. 

al  ihtSI  Igh  Ser  \  I  ■  es  .  'I  ,  •  -  e.  <  I  I  a  H  r  .  1. ,  s  ' 

use  I s  [iro'lrii: 1 1  n,i'  1 ;  ‘  a.  ■■.e,  •  ■ .  t  o  '  .  r- " .  s i  - 

(Bhie  Hili'.  Oos,.|  •  ■■  I  ••  ,  U;  ,01  .  .  I'  a  r.  ;  r  a  s'l.  ' 


as  rommerria!  or  industrial  development  rotisurne  no  more  than  ^  perc  ent 
each.  More  detailed  intormation  on  the  existing  sor in -econoinii'  resources  af 
described  m  Appendix  H. 


4.  Environmental  Consequen'tes 

A.  Effects  of  the  Reservoir  Improvement  and  Tunnel  Plan 

1.  Natural  Resources 

The  proposed  flood  rontrol  iinprovements  generaliv  vvculd  have  pinima' 
impacts  on  local  and  regional  environmental  resources.  Ce'meral  condrurtion 
activities  would  be  terrjporar  v  and  would  not  severelv  iuipa.  t  the  area's 
terrestrial,  streain  and  estuarine  eco'^vstems  vpt  tiie  smelt  resourc'm  T'''.e  onlv 
potential  long  term  impact  that  could  arise  from  pro|e.'  i  i/riplerrirntation  is 
degradation  of  the  quahtv  of  w-ater  m  the  tunnel,  wtii'-h  is  being  addressed  by 
design  features.  A  detailed  assessmer.t  of  impams  on  sperdfie  resources  is 
discussed  in  Appendix  G  and  siiri'inan aed  brdi^w. 

a.  Blue  Mil's  Rf  si-i  vatior  -  Nt'  rt'aqu-i  t  unprovoinents  are  proposed 

upstream  of  the  P'd  !tes.'rv,.ir  so  there  at<,‘  nn  ..nt  -ppared  .mparts  to 

this  ai'ea. 

b.  Old  Quincy  I?, esc vi'p; r  -  ronsiru-'tion  and  oDeratio:i  of  the  present 
outlet/spiliw-av  iTiodil  ;  ar  'O!',  and  ilie  new  eniergencv  omict ''spiUwav  will  not 
adversely'  affert  tiie  (•xu-raig  reservom  ecosvstcm  or  Town  Idtmok  below  tlie 
reservoir.  Parnal  iowenng  of  th('  resitrvoir  wmild  only  occur  iurins 
constructnv-!,  c'd  ;  would  return  to  its  orr's.-uv''  '.evi'l  after  construrtinn  is 
complrde'l,  Tr.e  leuifier  iturr-  r’-'e'eno  --f  this  ‘uiailow  lal<o  would  not  he 
markedly  ddfe'-cm.  ~ousi''U!' '  .c  :  oi  rUe  new  spillwtiv  through,  the  dam  wi!' 
reduce  tin-  num’ut"-  o)  iro"'.  'o  no  remoM'''  h.\  miniiniting  th.o  ii  pai  t  on 
adjacent  larids  tici  iru .pei  tu’s. 

Siltatior-!  from  <  'onstrur  tion  act  i  ..j  ties  wul,  cause  t<'‘''nporar  v  turbidity  m 
the  reservoir,  wl-,.  w  i!;  'nc>  rontmed  to  a  sma’.l  area  due  to  the  lack  of 
currei'ts  irs  the  lese-v'ir.  Miitor  siltrdion  ot  Town  Brook  wou'd  fiave  little 
imnac'  c"  t''e  s  t'o'Ciro''.  iqi',;:.:'  life,  i  "ons  ti  uc:  ion  d'ur .  op  smci  t  spawning 
seaso''  (  \pril/M  V.  ;  'v  U  h-'  '.cel ul : v  ii'onitor-.  i  :o  ms..  no  im(ia(‘l  on  tfie 
spawning  area.  w'’:,oU  ouuic  ;  'i  .les  'aovicist'''-‘,ai;,  iron,  the-  construct  ion 

sCe. 


u  Old  1.0  ;ci/w  -siT,  Tu'  ''i'',  I'O.-'  So..;,  p,,..  .  jj  is  ii,.''  isiar''  of 

irn  pro  vein  eut  |or  'u’is  -’.c.r.  o-  T.'.v.  a  ".roi'.r,.  i!o.'>o\,..n  Mc;  r,',|-,e,i ,  t  ,ar 
Histr  let  Gomm  I  SSI  >'  ■  vu  ti  o  i,  s  ^[cv'-iiacC  m  im.  .r-  'd  o;,,  |c  sU’ur  t  ur  li 
I  iTMSr  o  VCi  n  e  n  t  s  to  t  i  le  ■  li.CiU'-  ir.d  .'uiveU-..  .ir’scr'h'f  d  'i  *'  ■  'up'';:.  Ttie 

f  resi i water  we t  lanc  be p  Ui  f  .o  m  c- 1*  ■ . ■  u- • !;o  .d  t e’-ici. 

r|.  Tunnel  I rU ‘  .  .i  ;  I-  ;  ;  ,  'I ,  ;  |  '  ’  .  '  ‘  :  'U.o  .v  d  I 

rerjuire  the  f.ikmi'ol  .  ■  ■■  '■■■  ,  a  c.,  -i  ;  .  1..^.' 


Brook  in  the  vicinity  of  the  MBTA  Tracks  and  ttic-  proposed  Bur^tin  I’ark'A  . 
This  area  has  been  greatly  altered,  and  the  taking  vvih  not  reiri.ue  any 
significant  terrestrial  habitat.  The  inlet  structure  is  aOjO' ent  the  b’-nok 
and  will  not  interfere  with  norma!  flow,  because  it  will  only  ai  cent  brcr:,'.; 
water  when  the  flows  exceed  a  predetermined  flew  assunied  noo  to  bo  Ikk 
cfs.  The  downstream  spawning  smelt  may  benefit  if  high  flows  are  'k\'ert'  ' 
above  the  spawning  area.  It  would  reduce  tlie  po'^sibility  c,  lugn  vr-'oe.' 
floodflows  causing  heavy  siltation.  washing  out  new  spawr:  or  .^tr  '^'i  cpC 
urban  runoff. 

Construction  impact--  would  involve  .urbidity  caus--  -  bv  ^  o 

stream  sides  and  bottom.  The  activity  '.•hould  not  occur  during  v  e  s'l.e  - 
spawning  season  to  avoid  impacting  the  spaw'i.  Mitigating  measures  ’  .-a  ;  n 
turbidity  shouUI  minimize  the  downstream  impacts. 

The  general  construction  of  tite  tunnel  and  the  inlet  and  outlet  ■shafts 
will  not  impact  arvy  natural  resources  except  for  the  rc-no'-Ji  of  rl  ^ 

100  feet  below  the  surface.  TITis  is  nor  expected  to  affect  the  eroi ro: imont  at 
the  surface.  The  shaft  and  tunnel  excavation  will  generate  approxirriatC: 
25,000  cubic  yarc  of  fractured  rock  with  pieces  about  i  iialf-fooi  in  size. 

Most  of  the  materia!  will  be  removed  tiirougli  tiie  cutlet  shaft  .on:'  loaood  onto 
dump  trucks  for  carting.  ITven  though  the  exact  d  sposition  '''  ’I'c  m.i;  lal .  or 
a  disposal  site  tor  it.  has  not  been  iclen-'ifie  se'.et:i!  alterratuves  exist  and 
will  be  evaluated  for  potentia'  impacts.  The  .I't-.-rnatis'cs  mokx'c  solhng  o; 
releasing  the  rock  for  municipal  projects,  (  rustling  and  using  it  for  commercial 
fill,  or  as  fill  bv  the  town  of  O'lini  \  to  i-'-g-ade  old  g-,i.iitc  quarrii-s,  dis-'ording 
it  in  acceptable  vacant  lots,  or  ii'''ng  it  i”  ■'o-ijunc'' :  -n  ',vitb  a  ('oasM:  lisher', 
by  rreat.ng  a  shaUo-w  rock\'  arc-ci. 

c.  nowntown  v'niri:'  S'  to  Res '.-re  Ro-aci  -  Ttv-  proposed  croiect  would  not 
adverselv  aMe:  t  anv  natural  resources  lu  this  area  since  t'v-.  *  mnei  is  1  bO  foe-’ 
below-  tne  cov  oi  Ouinev. 

f,  Reve’  •  Road  to  Rim  Street  -  '^iru'e  t  'O  structural  i"i;.:'-osc-uocts  .ire 

planned  for  th-  secti'.m  of  Town  Brook,  no  .-■'verso  impacts  a:-c  (  vporrr  b 
This  area  me  hides  the  srnelt  spavvi'ing  bod^.,  which,  ci-'  not  exocct.-c  to  be 
impa'-ted  providid  that  mitigat.'ve  luotisu!-..'-.  R-.r  '-.;v'.st-U'"t  icu  acMv-iiies  are 
followed  upstrea.-Tr  a.t  ri-io  rons;rU''  t s.'c.  site-, 

g.  Rlni  Strei't  ,\v  p  Raver  iSav  -  .'.srei'-,,  ’;on  of  r'-'e  aippai  outlet 

loca‘-''d  inidwav  ■  'b-s  u  (\>  ■.vpiild  ■■enuu,>  i-e'-iova!  aho-  t  O'l.c-ti'r  jvfe  of 
a  ■  '"'ll-drained.  sp.ir'.e'\'  '.•.a'cnr'  orie'i  ai'ea  .md  a  'ul'’  cai:-'--  i  eti'i'i'O  ,u-\ 
disruption  of  use  a'  ,,ri  cb,,i  basi»i-,ar  i|<a-!.  '-t  'tl'  w  ,i  n  \c'e-  'i 

emanating  frotr;  fa-  ,ua|er  -ha'-'g  ih''j--\e,-a  li-.'.-  -  .  ,rase  c.,-ii,.v. 

remit  ve  wetland  pl.'ii  t'.  lUdi  .a  im.i's  m  t'-e  iinr  cm*  :  ,o'a  .  (■'■  'r.  lu--^  ta  -cu  i  c’e 
this  problem  siicli  as  li. liar  g  the  <  baor.',.  pp.t  gv  i.s  -ti  '■■■  lak'. 

orrna'tingof  the  -m-:  l.iu  i  :  n  ' a  lO  !  .-v  ■  ■  I  ■  i.  .w  -a  o- a  d  ' aw  '  v  •  .pa  <  p  f  ,e  ,. 
stage  of  planning  '.'i  m-.-iu  auu.ig- 
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In  the  proposed  project  there  is  no  plan  for  using  wetland  for 
structures.  However,  it  should  be  anticipated  that  as  much  as  a  half  acre  of 
wetland  may  be  temporarily  disturbed  for  construction  equipment  movements 
or  otherwise  permanently  used  to  "tie-in"  the  outlet  structure's  discharge 
channel.  Any  disturbed  wetland  will  be  regraded  for  restoration. 

The  project  will  ultimately  preserve  most  of  the  wetland's  natural 
integrity.  The  wetland  will  either  be  purchased  or  easements  obtained  so  that 
it  can  be  maintained  as  a  flood  discharge  area  elimimating  the  continued 
pressure  to  fill  it  and  encroach  on  the  channel. 

The  intermittent  influx  of  storm  water  and  seawater  will  keep  the 
tunnel  completely  filled  with  water.  Accretion  of  organic  matter  associated 
with  these  influxes  would  increase  the  biological  oxygen  demand  (BOD)  of  the 
tunnel  water  and  anaerobic  conditions  would  likely  prevail  if  the  tunnel  water 
is  not  periodically  flushed.  A  water  circulation  system  has  been  designed  into 
the  tunnel  to  prevent  these  problems. 

Downstream  of  the  salt  marsh,  the  existing  72  inch  pipes  under  the 
Southern  Artery  will  be  replaced  with  three  larger  box  culverts  to 
accommodate  higher  flows.  In  addition,  widening  of  the  inlet  channel  will 
involve  removal  of  about  1,000  cubic  yards  of  material  from  the  left  bank. 
Siltation  from  onsite  construction  activities  may  cause  temporary  deleterious 
effects  on  the  small  shellfish  bed  in  the  mouth  of  the  Town  River.  The  wider 
channel  would  allow  more  seawater  to  flow  inland  during  high  tide  but  flap 
gates  at  the  box  culvert  would  restrict  flow  to  its  previous  levels. 

2.  Cultural  Resources 

Widening  of  the  channel  below  the  Southern  Artery  would  remove  the 
channel  back  (see  Figure  9)  and  sediments  around  the  lock.  The  lock  would  be 
removed  since  it  would  obstruct  floodflows  and  would  eventually  be  eroded 
away.  At  present  the  tidal  action  in  Town  River  is  naturally  eroding  and 
degrading  the  condition  of  the  lock.  In  time  the  lock  would  no  longer  be 
recognizable  or  of  historic  value.  However,  for  the  next  stage  of  project 
planning,  the  Corps  of  Engineers  will  seek  a  determination  of  eligibility  for 
the  National  Register  for  this  structure.  If  the  lock  is  determined  eligible,  a 
mitigation  plan  will  then  be  developed.  The  area  adjoining  the  Old  Quincy 
Reservoir  may  have  potential  for  prehistoric  sites.  More  detailed  study  is 
planned  to  determine  the  presence  or  absence  of  such  sites.  A  more  detailed 
account  of  the  cultural  impacts  may  be  found  in  Appendix  H. 

3.  Socioeconomic  Resources 

Implementation  of  the  structural  plan  raises  a  number  of  social 
considerations  specific  to  the  inlet  site,  the  outlet  site,  the  Old  Quincy 
Reservoir  area,  and  the  flood  plain  area  protected  by  the  project.  Major 
adverse  impacts  expected  during  the  construction  phase  involve  disruption  of 
normal  activities  within  and  around  the  four  areas.  "Typical"  constru''tion- 
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related  impacts  that  can  be  expected  to  occur  include  increased  levels  of 
noise  and  dust,  increased  heavy  truck  traffic,  and  increased  use  of  local 
roads.  These  impacts  are  temporary  and  would  not  result  in  long  term 
effects.  Southern  Artery  trafhc  will  have  detours  and  delays. 

The  most  significant  beneficial  impact,  the  flood  control  protection, 
meets  the  planning  objective  of  the  study.  Damages  to  residential  and 
commercial  structures  within  the  major  flood  pools  are  almost  eliminated 
during  the  100-year  event.  The  provision  of  flood  control  protection 
complements  Quincy's  future  plans  for  growth  and  development. 

More  details  of  the  project's  effects  and  their  occurrence  as  they  relate 
to  the  four  areas  mentioned  above  is  provided  in  Appendix  H,  Social  and 
Cultural  Resources. 

B.  Effects  of  Plan  B  and  No  Action 


The  nonstructural  plan  includes  a  flood  proofing  program  supplemented 
by  a  flood  forecasting,  warning  and  evacuation  plan  and  flood  insurance. 

Flood  proofing  measures  would  reduce  the  amount  of  structural  damages 
received  by  homes  and  businesses  within  the  flood  pools.  The  measures 
recommended  to  accomplish  this  include  replacing  foundations  with  reinforced 
concrete  foundations,  providing  a  second  foundation  wall,  and  water  proofing 
exterior  foundation  walls.  Where  this  is  not  feasible,  the  construction  of 
utility  cells  has  been  recommended.  Although  these  cells  would  not  prohibit 
water  from  entering  the  structure,  they  would  protect  the  major  utilities. 

Commercial  structures,  especially  those  within  the  shopping  center, 
would  not  be  particularly  suited  to  flood  proofing  measures  and  would  have  to 
rely  on  flood  insurance  to  provide  economic  relief.  Flood  insurance  would  also 
be  beneficial  to  homes  only  flood  proofed  by  utility  cells. 

As  opposed  to  reducing  economic  losses,  the  major  thrust  of  the  warning 
cind  evacuation  element  of  the  nonstructural  plan  is  the  protection  of  lives 
through  the  timely  removal  of  residents  threatened  by  the  flood. 
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Section  404(b)  Guidelines 
for 

Town  Brook  Local  Protection  Project 
Massachusetts  Coastal  Streams 
Quincy  and  Braintree,  Massachusetts 


1 .  References . 


a.  Section  404(b)  of  Public  Law  92-500,  as  amended.  Clean  Water 
Act. 

b.  40  CFR  230.4  -  230.5,  dated  5  September  1975. 

c.  EC  1105-2-90  Appendix  C,  dated  8  May  1979 

2.  The  Proposed  Project 


The  proposed  project  would  provide  protection  to  several  areas  along 
Town  Brook  that  are  prone  to  recurrent  flooding.  This  would  be  accomp¬ 
lished  essentially  be  two  separate  project  elements.  The  first  includes 
increasing  the  storage  capacity  of  the  Quincy  Reservoir  by  adding  a  dike 
along  one  section  of  the  reservoir's  perimeter  and  constructing  a  new 
spillway  to  control  water  levels.  The  dike  would  be  constructed  on  dry 
land  and  the  spillway  would  be  built  through  the  existing  reservoir  dam. 

The  second  project  element  is  the  design  of  a  deep  subsurface  tunnel 
with  an  inlet  constructed  beside,  or  adjacent  to,  the  existing  Town 
Brook  and  an  outlet  shaft  emerging  on  dry  land  just  above  the  Town 
River  wetland.  Water  emerging  from  the  tunnel  would  be  directed  into 
the  tidal  wetland  and  passed  under  the  Southern  Artery  into  Town  Bay. 

The  two  culverts  which  now  carry  Town  River  beneath  the  Southern  Artery 
would  be  replaced  with  three  new  culverts  of  increased  size. 

Those  aspects  of  the  project  requiring  review  under  Section  404  include: 
(1)  the  placement  of  concrete  for  a  25  foot  wide  spillway  along  the  wetted 
upstream  side  of  the  dam;  (2)  riprap  slope  protection  on  upstream  face 
of  dam;  (3)  placement  of  temporary  forms  for  a  short  concrete  wall  (as 
part  of  inlet  structure)  to  be  poured  in  place  of  the  streams  existing 
stone  wall;  and  (4)  the  placement  of  three  culverts  to  replace  two 
existing  culverts  to  provide  additional  discharge  capacity  beneath  the 
Southern  Artery, 
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!•  Project  Author-lty  and  Present  Status 


Under  authority  contained  in  the  congressional  resolution  of  2  December 
1970  of  the  Committee  on  Public  Works,  studies  were  made  to  determine 
the  need  and  feasibility  of  providing  local  flood  protection  along 
Town  Brook  in  Braintree  and  Quincy,  Massachusetts.  Upon  completion  of 
public  review  and  resolution  of  any  outstanding  concerns,  the  Feasibility 
Report  with  the  Environmental  Assessment  and  the  Section  404(b)  Evaluation 
will  be  forwarded  to  the  Chief  of  Engineers  for  approval  and  for  Congres¬ 
sional  appropriation.  Appropriation  of  project  funds  would  initiate 
development  of  plans  and  specifications  for  construction. 


4.  Environmental  Concerns 


The  proposed  project  will  reduce  economic  losses  to  residences  and 
commercial  businesses,  hardships,  and  inconveniences  caused  by  flooding. 
The  initial  design  of  the  project  has  undergone  several  modifications 
to  arrive  at  the  present  project  which  reduces  or  mitigates  the  impacts 
of  the  earlier  concepts.  The  proposed  project  is  considered  to  have  no 
unacceptable  long-term  a.dverse  impacts. 


5.  Technical  Evaluation 


A  technical  evaluation  with  respect  to  disposal  of  fill  material  and 
potential  environmental  impacts  resulting  from  such  disposal  has  been 
completed.  The  results  are  presented  on  page  4.  Concomitant  reading 
of  or  adequate  familiarity  with  Section  404(b)  Guidelines  will  insure 
understanding  of  results  presented  in  the  technical  evaluation. 


6.  Conclusions 


Determinations 


a.  An  ecological  evaluation  has  been  made  following  the  evaluation 
guidance  in  40  CFR  230.4,  in  conjunction  with  the  evaluation 
considerations  in  40  CFR  230.5 
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b.  Appropriate  measures  have  been  identified  and  incorporated  in 
the  proposed  plan  to  minimize  adverse  Impacts  on  the  aquatic 
environment  as  a  result  of  the  discharge. 


c.  Consideration  has  been  given  to  the  need  for  the  proposed 
activity,  the  availability  of  alternate  sites  and  methods  of 
disposal  that  are  less  damaging  to  the  environment,  and  such 
water  quality  standards  as  are  appropriate  and  applicable  by 
law. 


d.  Providing  local  flood  protection  along  Town  Brook  will  require 
the  placement  of  fill  for  structures  or  erosion  control  features. 
Eitcept  for  new  flow  through  culverts  that  will  replace  existing 
culverts  all  structures  will  be  constructed  on  dry  land  or  to 
the  side,  adjacent  to,  the  reservoir  and  the  stream's  present 
channel.  Other  than  the  temporary  placement  of  concrete  forms 
or  retaining  walls  no  permanent  structure  will  interfere  with 
the  stream's  flow  or  aquatic  environments. 

Placement  of  fill  material  is  expected  to  improve  the  human 
and  economic  environment  by  reducing  flooding  and  improving 
the  local  residential  and  urban  business  climate. 


Findings 


The  discharge  sites  for  the  placement  of  flood  control  measures 
along  Town  Brook,  in  Braintree  and  Quincy,  Massachusetts  has  been 
specified  through  the  application  of  Section  404(b)  Guidelines. 


The  project  files  and  Federal  regulations  were  reviewed  to  properly 
evaluate  the  objectives  of  Section  404(b)  of  Public  Law  92--500,  as 
amended.  A  public  notice  with  respect  to  the  404  Evaluation  will 
be  prepared.  A  thorough  review  of  the  project's  planning  process, 
the  alternatives  that  have  been  considered  and  the  environmental 
Impacts  have  been  presented  in  the  projects  Feasibility  Report, 
which  Includes  an  Environmental  Assessment.  The  reader  should 
refer  to  the  report  to  supplement  this  Section  404(b)  review. 

Based  on  the  information  contained  in  the  Technical  Evaluation  and 
referenced  Feasibility  Report,  I  find  the  project  will  not  result 
in  unacceptable  Impacts  to  the  environment. 
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Technical  Evaluation 


230.4-1 

(a) 


Physical  and  Chemical-Biological  Interaction  Effects 


Physical  Effects  (1  through  3) 


(1)  Effects  on  Wetlands. 

The  proposed  location  of  the  tunnel's  outlet  shaft  is 
in  an  upland  area  adjacent  to  the  Town  River  tidal  wet¬ 
land.  Waters  exiting  the  tunnel  will  be  released  through 
an  energy  reducing  channel  directed  toward  the  Town  River. 
The  outlet  was  located  to  minimize  destruction  of  the  wet¬ 
land  for  structures.  Up  to  h  acre  of  existing  5  acres 
of  wetland  may  be  temporarily  disturbed  for  the  construc¬ 
tion  of  the  dispersion  channel.  Disturbed  area  would  be 
regraded  for  restoration.  The  wetland  land  will  be  pur¬ 
chased  to  be  maintained  as  wetland  to  eliminate  further 
encroachment.  The  wetland  is  expected  to  be  kept  in  its 
natural  condition  to  insure  adequate  flood  discharge  capa¬ 
city. 


(2)  Effects  on  the  Water  Column. 

Construction  activities  are  expected  to  temporarily 
increase  turbidity  levels,  reduce  aesthetics  but  is  not 
expected  to  cause  any  siltation  in  Town  Brook/Town  River. 
No  long  term  impacts  are  expected.  Town  River  is  fully 
tidal  through  the  wetland  entering  Town  River  Bay.  With 
complete  flushing  action  and  characteristics  of  the  tidal 
area,  no  long  term  adverse  effects  are  expected. 


(3)  Effect  on  Benthos. 

No  adverse  effect  is  expected. 
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(b)  Chemical -Biological  Interactive  Effects  (1  through  3) 


(1)  Fill  material  meets  one  of  the  conditions  specified  in 
paragraphs  (b)(l)(i)(ii)  and  (iii)  of  this  section.  As 
such,  it  has  been  excluded  from  procedures  specified  in 
paragraphs  (b)(2)  and  (3)  of  this  section. 


(i)  Fill  material  will  be  composed  of  concrete,  wood, 
gravel  and  sand,  and  have  grain  size  larger  than 
silt. 


(ii)  There  is  no  beach  restoration  associated  with  this 
project. 


(iii)(a)  Fill  material  (concrete,  sand,  gravel  and  wood)  is 
not  substantially  the  same  as  the  sediments  found  at 
the  construction  site  (dirt  and  silt). 


(b)  All  fill  material  will  be  obtained  from  a  clean 
commercial  source  and  will  be  free  of  undesirable 
contaminants. 


(c)  Construction  of  the  flood  control  elements  will  be 
designed  to  insure  all  fill  material  remains  at  the 
disposal  site. 


(c)  Procedure  for  Comparison  of  Sites  (1  and  2) 


(1)  Not  applicable.  The  project  does  not  involve  dredging 
sediments. 


(2)  Analysis  of  the  biological  community  at  the  project  site 

is  considered  unnecessary.  Placement  of  clean  fill  material 
along  Town  Brook/Town  River  will  not  result  in  degradation 
of  water  quality  or  release  undesirable  contaminants  in  the 
surrounding  environment. 
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230.4-1  Water  Quality  Considerations 


Placement  of  clean  fill  material  along  the  stream  will  not  violate 
such  water  quality  standards  as  are  appropriate  and  applicable  by  law. 


230.5  Selection  of  Disposal  Sites  and  Conditioning  of  Discharges  of 
Dredged  or  Fill  Material 


(a)  General  Considerations  and  Objectives  (1  through  8) 


(1)  Discharge  of  clean  fill  will  not  significantly  disrupt 
the  chemical  physical  or  biological  integrity  of  the 
aquatic  ecosystem. 


(2)  Discharge  activities  should  not  significantly  disrupt 
the  food  chain  in  such  a  manner  as  to  alter  or  decrease 
diversity  of  plant  or  animal  species. 


(3)  Discharge  activities  may  temporarily  disrupt  faunal 

movement  but  is  not  expected  to  significantly  interfere 
with  movement  into  and  out  of  feeding,  spawning,  breeding 
or  nursery  areas.  Smelt  spawn  is  not  expected  to  be 
adversely  affected  by  any  new  structures.  Any  potential 
turbidity  problems  will  be  mitigated  by  off-season  con¬ 
struction  or  other  designed  mitigation  measures. 


(4)  Purchase  of  the  wetland  to  eliminate  encroachment  will 
enhance  its  preservation  and  insure  adequate  flood  dis¬ 
charge  capacity  for  Town  River.  Selection  of  the  outlet 
shaft  was  chosen  to  minimize  wetland  distruction.  Not 
greater  than  one-half  acre  will  be  affected. 


(5)  Discharge  of  fill  for  flood  control  will  not  isolate  areas 
that  serve  the  function  of  retaining  natural  high  waters 
or  flood  waters. 


(6)  Adverse  turbidity  levels  from  discharge  activities  will 
be  minimized  to  the  extent  practicable. 
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(7)  Discharge  of  clean  fill  material  will  not  degrade  water 
quality  as  determined  through  application  of  Sections 
230.4,  230.5  (c)  and  (d). 


(b)  Considerations  Relating  to  Degradation  of  Water  Uses  at 
Proposed  Disposal  Sites  (1  through  10) 


(1)  Municipal  Water  Supply  Intakes. 

Not  applicable.  There  are  no  public  water  supply 
intakes  in  or  near  the  project  area. 


(2)  Shellfish  (i  through  iv) 

(i)  Not  applicable.  The  area  of  proposed  construction 
does  not  support  concentrated  shellfish  production. 


(ii)  Not  applicable.  Discharge  of  clean  fill  will  not 
release  pollutants  that  could  be  moved  by  currents 
or  wave  action  into  productive  shellfish  beds. 


(iii)  Discharge  of  fill  will  not  cause  undesirable  changes 
in  current  patterns,  salinity  patterns  and  flushing 
rates  which  could  affect  shellfish. 


(iv)  Construction  activities  are  not  expected  to  inter¬ 
fere  with  reproductive  processes  or  cause  undue 
stress  to  juvenile  forms  of  shellfish. 


(3)  Fisheries  (i  through  iii) 


(i)  Discharge  of  fill  should  not  significantly  disrupt 

the  smelt  or  any  other  fish  spawning  or  nursery  areas. 


(ii)  Discharge  of  fill  material  will  either  be  scheduled 
to  avoid  interference  with  fish  spawning  cycles  or 
migration  patterns  and  routes,  or  mitigated  features 
would  be  specially  designed  to  ensure  no  impact  or 
migration  obstruction. 


(iii)  Not  applicable.  There  Is  no  significant  sub¬ 
mersed  or  emergent  vegetation  at  the  project  site. 


(4)  Wildlife 

Discharge  of  fill  should  have  little,  if  any,  impact  on 
habitat,  the  food  chain  or  community  structures  of  wild¬ 
life  and  marine  or  aquatic  sanctuaries. 


(5)  Recreational  Activities  (i  through  iv) 

(i)  Reasonable  methods  will  be  employed  to  minimize 
any  increase  in  amount  or  duration  of  turbidity 
which  would  reduce  the  numbers  and  diversity  of 
fish  or  cause  a  significant  aesthetically  dis¬ 
pleasing  change  in  the  color,  taste  or  odor  of 
the  water. 


(ii)  Not  applicable.  Clean  fill  will  not  release 

nutrients  which  might  result  in  eutrophication, 
degrade  aesthetic  values  or  impair  any  recreational 
uses  around  Town  Brook. 


(iii)  Not  applicable.  Fill  material  will  be  obtained 
from  a  clean  commercial  source  and  will  be  free 
of  unacceptable  levels  of  pathogens. 


(iv)  Not  applicable.  Fill  material  will  be  free  of  oil 
and  grease  in  harmful  quantities  as  defined  in 
40  CFR  110. 


(6)  Threatened  and  Endangered  Species. 

No  known  threatened  or  endangered  species  inhabit  the 
project  area  nor  would  the  project,  as  proposed,  destroy 
or  modify  critical  habitat  of  such  species  in  a  way  to 
jeopardize  their  continued  existence. 


(7)  Benthic  Life 

Discharge  of  fill  will  destroy  those  benthic  organisms 
inhabiting  the  immediate  area  of  construction.  But,  the 
area  to  be  affected  by  fill  is  so  small  that  it  is  con¬ 
sidered  to  be  no  impact. 


(8)  Wetlands  (i  and  ii) 


(i)  Not  applicable.  Discharge  of  dredged  material  will 
not  occur. 


(ii)(a)  Discharge  of  fill  material  along  Town  Brook  will 
provide  flood  protection  and  must  be  done  in 
association  with,  and  in  proximity  to.  Town  Brook. 
Other  sites  or  construction  alternatives  are  not 
practicable.  All  proposed  fill  sites  will  be  re¬ 
viewed  for  construction  alternatives  that  would 
mitigate  potential  adverse  effects.  The  wetland 
will  be  purchased  for  its  protection  for  flood 
control  purposes. 


(b)  Fill  for  the  construction  of  flood  protection 
measures  will  not  cause  permanent  unacceptable 
disruption  of  beneficial  water  quality  uses  in 
Town  Brook/Town  River  and  the  bay.  The  potential 
for  waters  in  the  tunnel  becoming  anoxic  will  be 
studied  and  evaluated.  If  the  evaluation  indicates 
a  potential  problem  contingency  measures  would  be 
designed  into  the  tunnel  to  mitigate  any  degradation 
of  water  quality  resulting  from  tunnel  stagnation. 
Monitoring  during  operation  may  be  used  to  indicate 
any  formation  of  anoxic  conditions. 


(9)  Submersed  Vegetation. 

Not  applicable.  There  is  no  significant  submersed 
vegetation  at  the  project  site. 


81 


(10)  Size  of  Disposal  Site. 

There  are  several  small  disposal  sites  to  receive  some 
fill.  They  include  several  -housand  square  feet  of 
riprap  and  spillway  structure  area  along  the  upstream 
fall  of  the  reservoir  dam,  a  couple  hundred  square  feet 
for  temporary  concrete  forms  at  the  inlet  structure,  and 
a  half-acre  of  fill  where  the  new  culverts  will  replace 
the  existing  culverts.  The  new  culverts  will  not  occupy 
any  new  stream  area  beyond  what  the  existing  culverts 
occupy. 


(c)  Other  Considerations  (1  through  7) 


(1)  Appropriate  scientific  literature  was  incorporated  on 
the  project  design. 

(2)  Mot  applicable.  The  project  is  designed  to  provide 
flood  protection  and  does  not  require  disposal  in 
open  waters. 

(3)  Not  applicable.  There  is  no  open  water  disposal. 


(4)  Not  applicable.  The  project  involves  providing  flood 
protection  along  Town  Brook. 


(5)  Not  applicable.  All  fill  material  will  be  obtained 
from  a  clean  commercial  source. 


(6)  Not  applicable.  Discharge  activities  will  not  create 
any  confined  areas. 


(7)  Because  of  the  nature  of  the  project  (shoreline  pro¬ 
tection),  the  relatively  small  area  involved  and  the 
long  term  beneficial  impacts  of  this  project,  monitoring 
is  deemed  unnecessary  except  for  water  quality  consideration 
while  the  tunnel  is  in  operation. 
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(d)  Contaminated  Fill  Restrictions. 


Not  applicable.  All  fill  material  will  be  obtained  from  a 
clean  commercial  land  source  and  will  be  free  of  undesirable 
constituents  In  critical  constituents. 


(e)  Mixing  Zone  Determinations  (1  through  6) 

Not  applicable.  Mixing  zone  determinations  apply  to  open 
water  disposal  of  materials. 
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RECOMMENDATIONS 


It  is  recommended  that  the  relief  tunnel  and  reservoir  improvement  plan 
for  Town  Brook  in  the  city  of  Quincy  and  town  of  Braintree,  described  as  the 
recommended  plan  in  this  report  and  shown  in  figures  7,  8,  and  9,  be 
authorized  for  Federal  construction,  with  such  modifications  as  the  Chief  of 
Engineers  may  find  advisable. 

The  President,  in  his  June  1978  water  policy  message  to  Congress, 
proposed  several  changes  in  cost-sharing  for  water  resources  projects  to  allow 
States  to  participate  more  actively  in  project  implementation  decisions  and  to 
equalize  cost-sharing  between  structural  and  nonstructural  flood  damage  pre¬ 
vention  projects.  These  changes  include  a  cash  contribution  from  benefiting 
States  of  5  percent  of  the  first  costs  of  construction  assigned  to  nonvendible 
project  purposed  and  10  percent  of  the  first  costs  of  construction  assigned  to 
vendible  project  purposed.  Application  of  this  policy  to  the  Town  Brook 
project  would  require  the  Commonwealth  of  Massachusetts  to  contribute  an 
estimated  $1,038,000  in  cash  (5  percent  of  $20,750,000  total  estmated  project 
first  costs  of  construction  assigned  to  nonvendible  project  purposes  based  on 
March  1980  price  levels). 

The  President  also  proposed  that  the  present  cost -sharing  requirements 
for  flood  damage  prevention  projects  be  modified  to  require  a  cash  or  in-kind 
contribution  equal  to  20  percent  of  the  project  first  costs  assigned  to  flood 
damage  prevention.  Application  of  this  policy  to  the  Town  Brook  project 
would  require  that  non-Federal  interests,  make,  in  addition  to  the  State 
contribution,  a  cash  or  in-kind  contribution  of  an  estimated  $4,150,000  (20 
percent  of  $20,750,000).  The  combined  non-Federal  share  is  currently 
estimated  to  be  $5,188,000.  1  recommend  construction  authorization  for  Town 
Brook  project  in  accordance  with  the  President's  proposed  cost-sharing  policy, 
provided  that  non-Federal  interests  will: 

a.  Provide  without  cost  to  the  United  States  all  lands,  easements,  and 
rights-of-way  necessary  for  the  construction  and  maintenance  of  the  project. 
(The  Federal  Government  will  reimburse  non-Federal  interests  for  amounts  in 
excess  of  20  percent  of  project  cost.) 

b.  Hold  and  save  the  United  States  free  from  damages  due  to  con¬ 
struction  of  the  works,  except  damages  due  to  fault  or  negligence  of  the 
United  States  or  its  contractors. 
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c.  Maintain  and  operate  all  works,  including  Braintree  Dam  and  its 
appurtenant  structures,  after  completion  in  accordance  with  regulations 
prescribed  by  the  Secretary  of  the  Army. 

d.  Provide  without  cost  to  the  United  States  all  alterations  and 
replacements  of  existing  utilities,  and  construct  certain  culverts  and 
pavements. 

e.  Prescribe  and  enforce  regulations  to  prevent  encroachment  on  both 
the  improvements  and  unimproved  channels,  and  manage  all  project-related 
channels  to  preserve  capacities  for  local  drainage  as  well  as  for  project 
functions. 

f.  Comply  with  the  provisions  under  Section  210  and  305  of  Public  Law 
91-646,  91st  Congress,  approved  2  ]anuary  1971  entitled  "Uniform  Relocation 
Assistance  and  Real  Property  Acquisition  Policies  Act  of  1970." 


ACKNOWLEDGEMENTS 


The  New  England  Division,  U.S.  Army  Corps  of  Engineers  prepared  this 
report  under  the  overall  direction  of  Colonel  Max  B.  Scheider,  Division 
Engineer;  Joseph  L.  Ignazio,  Chief  of  the  Planning  Division;  and  Joe  R.  Frsar. 
Chief  of  the  Engineering  Division.  The  Plan  Formulation  Branch  of  the 
Planning  Division  had  overall  responsibility  for  the  conduct  of  the  study  with 
supervision  from  Carmine  N.  Ciriello,  Chief;  William  Swaine,  Acting  Chief; 
and  Peter  E.  Jackson,  Chief  of  the  Project  Formulation  Section. 

Study  members  included  Dennis  J.  Waskiewicz  -  Project  Manager, 
Robert  L.  Harrington  -  engineering  coordinator,  Robert  E.  Adler  - 
environmental  assessment  and  coordination,  Steve  M.  McMullin  -  economic 
analyses,  Diana  L.  Platt  -  social  assessment,  Philip  L.  Manley  -  hydrologic 
engineering  studies,  David  P.  Buelow  -  water  quality  analyses,  Eugene 
Brickman  -  geology,  Joseph  A.  Colucci  -  nonstructural  analyses.  Patrick  V. 
Tornifoglio  -  layout  and  design,  Anthony  J.  Siegel  -  cost  estimates  and  Glenn 
R.  Brock  -  real  estate  studies. 

The  report  was  prepared  for  publication  by  Marianne  L.  Conway  and 
Frances  A.  Porter  of  the  Word  Processing  Center.  Jill  A.  Pontius  provided 
editing  assistance  and  Keith  Jerwann  assisted  in  preparing  the  report. 

Thanks  are  extended  to  the  Metropolitan  District  Commission  (MDC)  of 
the  Commonwealth  of  Massachusetts  and  their  contractor,  Metcalf  and  Eddy, 
Inc.  of  Boston,  Massachusetts,  for  conducting  and  making  available  the  resuits 
of  initial  feasibility  studies. 


87 


